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EXECUTIVE SUMMARY 

The City of Kingston (City) Wastewater Treatment facility (WWTF) operates under 

New York State Pollution Discharge Elimination System (SPDES) Permit Number NY-
002 9351. In response to several proposed .residential and mixed use developments 

(Hudson Landing, Sailor's Cove and the Parking Garage Redevelopment projects), the 
City retained Malcolm Pirnie, Inc. to evaluate the capacity of the WWTF. The purpose 
of this study was to evaluate the capacity of the WWTF in relation to its ability to treat 
organic loads. 

The evaluation of the WWTF was completed through the development of a Bio Win 
model of the WWTF to simulate different loadjng conditions. Based on this model it has 
been determined that the WWTF has sufficient capacity to treat current and future loads 
with minor moaifications. These modifications include changing the mode of operation 
ftomplug flow to either plug flow with a higher return activated sludge (RAS) rate or 
step feed opera1ion in th-e Juturc. Modifications would be necessary prior to Hudson 
Landing commencing its fifl.h phase of construction. By changing the mode of operation 
to either plug flow wjth increased RAS rate or step feed, the ultimate oxygen demand 
(UOD) of the effluent is s ignificantly reduced. 

The model projects an increase in the effluent UOD load to the receiving body of only 
18 percent(%) in the step feed mode and 24% in the plug flow with higher RAS rate. Jn 
either mode of operation, the effluent UOD load is well below the SPDES permitted limit 
of 4,900 pounds per day (lbs/d). In fact, at average conditions, the model predicts that the 
WWTF effluent UOD load will only be at 70 percent or 76 percent of the SPDES limit 

with the step feed or plug flow with higher RAS rate modes of operation, respectively. 

Changing the mode of operation from conventional plug flow to step feed or plug flow 
with higher RAS rate will require an increase in the mixed liquor suspended solids 
(MLSS) concentration of the aeration basins. The development of selector zones within 
the aeration basins, the addition of a 5th secondary clarifier to increase the hydraulic 

retention time and reduce the surface over flow rate, and/or the use of a polymer additive 
in the secondaries may also reduce the potential for solids washout due to wet weather 
flows. This type of operational strakgy has been successfully utiHzed in other 

northeastern United States cities such as New York and Philadelphia. 

Other suggested improvements to the WWTF include the installation of automatic gates 
in the aeration basins, and improvements to the blowers and control system to automate 

the operation of the aeration system and polymer system, if required. 
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1.0 Introduction 

1.1 Background Information 

The City of Kingston Wastewater Treatment Facility (WWTF) operates under the New 

York State Pollution Discharge Eliminatjon System (SPDES) Permit Number NY 002 

9351. The plant currently treats domestic wastewater from the City of Kingston and 

neighboring municipalities and is planning to accept sewage from three proposed mixed 

use developments (Hudson Landing, Sailor's Cove, and the Parking Garage 

Redevelopment). The WWTf , as it currently exists, was upgraded in the early 1970s to 

treat sewage using a conventional activated sludge process. During that time, the WWTF 

was designed for an average flow of 4.8 million gallons per day (mgd) through the 

aeration and secondary clarification processes. Modifications to the WWTF included the 

addition of a fourth primary clarifier in the early 1980s and the construction of a third 

aeration tank and a fourth secondary clarifier in the early 1990s. The Clll'rent SPDES 

permit limits the average flow to 6.8 mgd on a 12-month rolling average. The plant 

effluent discharges to the Rondout Creek, a tributary to the I ludson River. 

1.2 Purpose of Report 

The objective of this study is to evaluate the organic and solids loading capacity of the 

liquid stream of the WWTF and to assess the potential impacts of the three proposed 

developments on the capacity of the WWTF. 

Malcolm Pi rnie, Inc. (Malcol m Pirnie) has been retained by the City as an independent 

consultant to complete the evaluation and develop a Bio Win model of the WWTF. 

1.3 Scope of Work 

The scope of work for this study includes the following tasks to evaluate the organic and 

solids loading capacity of the WWTF: 

• Evaluate current WWTF data to determine current flows and loads lo the plant and 

projected flows and loads for the proposed developments. 
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• Develop a Bio Win process model of the existing liquid stream of the WWTF based 

on the data provided to Malcolm Pirnie. 

• Develop a simulation of the existing conditions to perform a desktop calibration of 

the process model, and a simulation of the future conditions including flows and loads 

from the proposed developments and flow commitments to neighboring communities. 

The findings of this study are outlined herein and arc supported by the information 

presented in the appendices attached to this Report. 

1.4 Facility Description 

The liquid stream of the WWTP consists of the following unit processes: 

• Screens 

• Grit Removal 

• Primary Clarifiers 

• Aeration Basins 

• Secondary Clari:fiers 

• Ultraviolet (UV) Disinfection 

The sludge handling systems of the WWTF consist of the following unit processes: 

• Dissolved Air Flotation (OAF) 

• Gravity Thjckening 

• Belt Filter Press 

• Anaerobic Digcsters 

Wastewater flows into the WWTF through the headworks (consisting of the screens and 

grit removal system) prior to entering the four primary clarifiers. The primary 

clarification effluent combines with return activated s]udge (RAS) from the secondary 

clarifiers and is pumped to the aeration basins. Mixed liquor from the aeration basins 

flows by gravity to the secondary clatificrs for final settling. Secondary effluent flows by 

gravity to the UV disinfection system. The final effluent is discharged into the Rondout 

Creek, a New York State Department of Environmental Conservation (NYSDEC) Class 

C st.ream. 
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Sludge from the primary clarificrs is pumped to the gravity thickener. Waste activated 

sludge (WAS) from the secondary clarifiers is thickened in the DAF system. The 

combined sludge from the thickener and from the DAF is pumped to the anaerobic 

digesters. Digested sludge is dcwatered in a belt filter press. 

The overflow from the gravity thickener and a portion of the belt filter press filtrate are 

recycled back to the head of the primary settling tanks. The remaining portion of the belt 

filter press filtrate and the DAF supernatant are recycled back to the aeration tanks for 

treatment. 

H:IPROJF.CT\5744001\DOCIREPOR'J'Ocl 08\SECJ do<.: 1-3 



2.0 WWTF Operating Data Analysis 

2.1 Effluent Requirements 

Effluent limitations and monitoring requirements have been established by the NYSDEC 

as part of the SPDES permit program. A copy of the current SPDES permit 

(NY-00293 51) is attached as Appendix A. The permit was last revised in 

September 2005. The final SPDES effluent limitations that impact the analysis of the 

aeration system are summarized in Table 2-1, below. The effluent limits of most 

significance with respect to the aerati01 system are the five-day carbonaceous 

brochemic.al oxygen demand (CBOD5) and the uJ..timate oxygen demand (UOD). The 

conditions of the SPDES permit do not require the WWTF to provide nitrification. 

However, the SPDES permit requires WWTF operational personnel to monitor the plant 

effluent for both Total Kjeldahl Nitrogen (TKN) and ammonia (as NH3). The TKN is 

included in the UOD limit, which is seasonal in the summer months. 

Table 2-1. 

WWTF SPDES Effluent Limitations (Partial List) 

Parameter Limit Units Lim it Units Notes 

Flow 6.8 mgd 12 month rollin_[ averag_e 

CBOOs 25 m_g_/1(1) 1 400 lbs/d Month)y_ aver~e 

CBODs 
40 mg/I 

2,300 lbs/d 7 d<!Y_ avera_g_e 

~i 4,900 lbs/d Month)y_ average 

rssc3> 
30 mg/I 

1 700 lbs/d Month!Y_ average 

TSS 
45 mg/1 

2,600 lbs/d 7 d<!Y. aver~e 

Disinfection re_g_uired All_y_ear 

J>H 6.0-9.0 SU Ran_g_e 

Solids, Settable 0.3 ml/I Dai.!Y_ maximum 

Notes: <1> mg/I = Miiiigrams per liter 
<2> UOD = 1 5 x CBODs + 4.5 x TKN 
<3> TSS ::: Total suspended solids 

Limit is seasonal from June 1 .. to October 31 

Source: September 2005 SPDES Permit - NY 002 9351 
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2.2 Flow and Loading Data 

Discharge Monitoring Reports (DMRs) and data provided by plant staff were analyzed to 

estimate the current influent flows and loads (CBODs, TSS and TKN) to the WWTF 

during the period of July 2005 through JW1e 2008. The average of 3 years of data was 

calculated and selected to represent the existing conditions of the WWTF for the 

development of the Bio Win model. Table 2-2 summarizes the influent data. Please note 

that the WWTP is monitored based on a 12-month rolling average flow and not an 

average daily flow (as shown in the Table). 

Table 2-2. 

Current WWTF Influent Data 

Avg Flow CBODs TSS TKN 
Date J_m_g_d) (Ibid) (Ibid) (Ibid) 

July-05 4.4 6,124 8,965 790 

August-05 3.8 6,877 9,742 840 

September-05 3.5 7,039 7,611 885 

October-05 7.4 5,882 7,107 819 

November-05 5.5 7,082 8,704 NA 

December-05 6.5 6,543 5,996 NA 

January-06 8.0 6,995 6,706 NA 

February-06 6.5 6,443 5,672 NA 

March-06 4.4 6,110 7,080 NA 
April-06 5.2 6,891 6,977 NA 
May-06 5.3 6,366 7,250 NA 
June-06 6.2 6,046 7,596 1,240 
July-06 4.9 5,872 6,530 1,027 

August-06 4.2 5,036 5,280 909 
September-06 4.8 5,741 6,584 1,004 

October-06 5.2 6,890 7.632 1,090 
November-06 5.8 5.834 7,292 NA 

December-06 4.4 5.909 7.414 NA 

January-07 5.6 5,928 6,067 NA 

February-07 4.4 5,053 6,289 NA 

March-07 6.5 5,510 7,076 NA 

April-07 7.1 4,700 6,246 NA 

May-07 4.9 5.462 5,624 NA 

June-07 4.2 5.437 6,955 883 
July-07 3.9 4,464 5,833 880 

August-07 4.0 4,917 5,907 990 
September-07 3.7 4,494 5,664 831 

October-07 4.0 5,499 5.532 1,200 
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Avg Flow CBODs TSS TKN 
Date (mgd) (Ibid) (Ibid) (Ibid) 

November-07 4.5 4.496 5,313 NA 

December-07 5.2 5,079 6 ,338 NA 

January-OS 5.9 5.316 7.088 NA 

February-08 8.2 5.957 6.368 NA 

March-08 8.6 4.071 6,142 NA 

April-08 6.3 5.657 9,516 NA 

May-08 5.1 4.929 6 ,000 NA 
June-08 4.1 4,531 6.746 852 

05-08 Average 5.4 5,723 6,810 934 
05-08 Max Month 8.6 7,082 9,742 1,240 
05-08 Min Month 3.5 4,071 5,280 790 

Effluent data from the same period were analyzed to determine the average, minimum 

and maximwn monthly flows and loads. Raw influent sewage phosphorns and aJkalinity 

data were co]Jccted during May and June 2006. The WWTF operators collected dissolved 

oxygen (DO) concentrations in the primary effluent, the aeration ba<lins and the aeration 

basins effluent and the conesponding air supplied by the blowers. Data were used to 

develop and calibrate the model. 

A summary of influent tlow and pollutant concentrations used in the model for current 

conditions is shown in Table 2-3. 

Table 2-3. 

Current WWTF Influent Average Parameters 

Parameter Value Unit 

Flow 5.4 rngd 

CB ODs 127 mg/I 

TSS 151 mg/I 

TKN 21 mg/I 

p(1) 14 mg/I 

Alkalinity 1.3 mmo1d2l 

Notes: <1> P =-Phosphorus 
<2> mmol/I =Milli moles per liter 
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2.3 Primary Clarifier Performance 

Operators provided Malcolm Pirnie with TSS removal performru1ce data of the existing 

primary clruifiers that were collected during May and June 2006. Table 2-4, on the next 

page, shows the collected data from the influent and primary effluent and the 

removal efficiency. Typically, a well-desjgned and maintained primary clarifier will 

remove approximately 60 percent(%) of the influent TSS and 30% of the influent BOD5. 

The removal efficiency of the primary clarifiers at the WW'l'F was 6.2% on average 

during the moniti:>rcd period. 

Table 2-4. 

Primary Clarifiers Performance Data 

Raw Primary 
Influent Influent Effluent Removal 

Date 
Flow TSS TSS Efficiency 

(m_g_<!l_ Jm_g_/!)_ JmJl!!l J 'rtl_ 

512612006 6:00 a.m. 4.81 37 35 5% 

512612006 9:00 a.m. 5.40 162 38 77% 

5/26/2006 2:00_Q.m. 7.10 280 50 82% 

5/30/2006 9:00 a.m. 4.80 183 45 75% 

6/6/2006 1:30_Q.m. 5.45 155 68 56% 

6/8/2006 2:00 ~.m. 7.80 185 64 65% 

6/13/2006 9:00 a.m. 5.20 160 46 71% 

6/1 4/2006 10:00 a.m. 5.80 156 42 73% 

6/19/2006 10:00 a.m. 5.10 156 59 62% 

6/22/2006 8:00 a.m. 4 .30 87 40 54% 

Averag_e 62% 

2.4 Current WWTF Operation 

Currently, the WWTF has no ammonia or TKN eft1uent limit. Monitoring on the TKN 

effluent concentration is required, and the TKN concentration is included in the 

calculation of the UOD limit. 

The end section of each aeration basin can be operated as anox.ic, when the air is 

switched off in the area separated by a baffle from the rest of the tank. This mode of 

operation is used when high concentrat ions of nitrates and nitrites, produced by 

nitrification, are followed by denitrification in the secondary clarifiers, causing a release 
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of nitrogen gas and subsequent floating sludge. WWTF persollllel reported that this mode 

of operation was not used during the past year, and the activated sludge tanks were run at 

aerobic conditions. Therefore, the Bio Win model was developed for a conventional 

activated sludge process without denitrification. 

2.5 WWTF Recycle Flows 

The Bio Win model was developed for the liquid stream of the WWTF. Flows of filtrate 

and supernatant from the gravity thickener, the OAF, and the belt filtt:r press (BFP) are 

recycled to the wet stream for treatment. These flows typically have high concentrations ~z 

and can have a significant effect on the WWTF. 

Data for the belt filter press and OAF recycle were collected by the WWTF operators by 

collecting aeration tanks influent data before and after the recycles contribution. A mass 

balance was performed to estimate the recycle contribution, and the results were used to 

specify a BFP and DA F recycle, which was included in the model as an additional 

influent to the aeration tanks. Data for the gravity thickener supernatant were not 

available, and were not included in the model. Please note that any process or loading 

changes that are input into the WWTF Bio Win model, will result in changes that need to 

be manually input into tht! model for the recycle streams. 
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3.0 Evaluation of the Existing Aeration System 

3.1 Facility Description 

The existing secondary treatment system at the Kingston WWTP consists of the 

following equipment and tankage: 

• Three 392,360 gallon aeration basins. 

• Three afr blowers (two duty, one stand-by) and ceramic fine bubble diffosers. 

• Four secondary clarifiers. 

• Pour return activated sludge (RAS) pumps (three duty, one stand-by). 

The three aeration basins are each 111 feet (ft.) by 30 ft. with a 15.75 ft. side water depth. 

Air is provided to each aeration basin for both oxygen aod mixing by air blowers through 

a ceramic fine bubble diffuser system. Eflluent from the aeration basins is distributed 

equally to the secondary clarifiers. 

Three RAS pumps are used to return sludge from the secondary clarifiers to the aeration 

basins. The current return sludge flowrate is maintained at approximately 1 mgd. 

3.2 Evaluation of Existing Facility 

The wet stream of the WWTF was modeled for existing conditions with Bio Win 2.2 

(Bio Win), a computer process-modeling tool by EnviroSim, Inc. Bio Win is an integrated 

simulation program that can be utilized to model complex wastewater treatment facilities 

or individual processes. Malcolm Pi rnie simulated the aeration basins with a fine bubble 

aeration system and a dissolved oxygen (DO) concentration of 3 mg/I. All Bio Win 

simulation outputs are included in Appendix B. 

The liquid stream of the WWTF was modeled as primary clarifiers, followed by 

bioreactors (aera6on basins) and secondary clarificrs, with return activated sludge to the 

bioreactors. Elements data such as volume and depth were entered for each element. 

Operating paramete rs such as temperature, dissolved oxygen setpoint, biological kinetic 

parameters, and airflow requirements were entered into the biorcactor element. A steady-
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state condition was used to simulate the plant based on constant influent loading inputs. 

The model was run for summer conditions, with an average wastewater temperature of 

20 degrees Celsius. 

The model was calibrated based on data collected by WWTF personnel during 

May and June 2006. 

Air requirements vary on the type of diffusers being provided, the alpha 

correction factor for oxygen transfer efficiency in wastewater, ambient temperature, and 

target DO concentrations. Some important assumptions for calculating air requirements 

include the following: 

• Alpha factor a= oxygen transfer correction factor for wastewater= 0.5. 

• Beta factor ~ = salinity-surface tension corrector factor= 0.95. 

• Average aeration basin DO concentration of 3 mg/I. 

• Ceramic type air diffusers. 

The total oxygen transfer rate (OTR) in lb 0 2/hr and the actual air supply rate in 

standard cubic feet per minute (scfm) were determined. Table 3-1 summarizes the 

calculated air supply rate for existing conditions. 

Table 3-1. 

Aeration Basin Ox 

Condition 
OTR (lbO;Jhr)<1

> 

Current 230 

uirements 
Air 

scfm)(11 

1,725 
bh 
80 

Note: (1) A safety factor of 1.1 has been applied to the air supply rate modeled with BioWin 2.2. 

Table 3-l a lso provides a sununary of the break horsepower required for average 

conditions. The blower break horsepower requirements were calculated on the estimated 

aeration system headless and a generic blower mechanical efficiency of 80 percent. 

3.3 Mixing Requirements 

The aeration equipment must be able to provide the oxygen needed for the process and 

must be able to deliver the energy needed to maintain mixed conditions within the reactor 

therefore keeping the mixed liquor suspended solids (MLSS) in suspension. 
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In fine bubble aeration systems, the air requirement to ensure proper mixing is achieved 

is approximately 0.12 scfm/min per square feet of tank.age, for a grid system where the 

diffusers are installed uniformly along the aeration basin bottom (WEF Manual of 

Practice No. 8). Based on the areas of the tlu-ee basins, a minimum of 1,200 scfm (50 hp) 

must be supplied for mixing. 
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4.0 Evaluation of Future Conditions 

4.1 Future Flows 

The WWTF is committed to receive additional flows from neighboring communities. 

Additional flows are as follows: 

• Town of Esopus: 
• Town of Ulster: 
• East Kingston: 

276,000 gallons per day (gpd) 
75,000 gpd 
40,000 gpd 

The Town of Esopus currently contributes an influent flow of approximately 470,000 gpd 

to the WWTF. The Chy has entered into an agreement with the Town of Esopus 

to receive up to 646,000 gpd; therefore, for the purpose of this study, the full 

contract amount has been used. In addition, the City bas allocated an additional flow of 

100,000 gpd for the Town of Esopus 's future use. The City has entered into an agreement 

with the Town of Ulster to receive 75,000 gpd in the future. Again the full contract 

amount has been utili~ed for the purpose of this study. The East Kingston flow was 

calculated as 80% of the maximum water usage pennit of 50,000 gpd, as provided by 

City of Kingston personnel. 

In addition to the flows identified above, three new developments are planned for 

construction partially within the limits of the City of Kingston. The developments are 

planning to discharge sewage to the Kingston WWTF for treatment and disposal. The 

developments will be constructed in stages; for the purpose of this study, flows from the 

completed Sailor's Cove and Parking Garage developments were considered. Flow from 

Hudson Landing development was added by phases to determine which phase can be 

completed without exceeding the WWTF capacity. 

The estimated total flows from the developments are: 

• Sailor's Cove: 
• Parking Garage: 

110,410 gpd 
58,550 gpd 
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• Hudson Landing: 
Phase 1 
Phase 2 
Phase 3 
Phase 4 
Phase 5 
Total: 

105,570 gpd 
91,820 gpd 

124,210 gpd 
66,500 gpd 
55,530 gpd 

443,630 gpd 

Flow data for Sailor's Cove and Hudson Landing were based on the Feasibility Study for 

Water Supply and Distribution and Wastewater Collection Disposal for The Landing at 

Kingston and Ulster by Brinnicr and Larios, P.C. Flow data for the Parking Garage 

development were based on the number of proposed units, the averag household size for 

the Gity of Kingston as published by the U.S. Census Bureau, and the average daily 

individual waste ater..oflow rate . 

4.2 Future Loadings 

Future CBOD5, TSS and TKN loads to the WWTF were estimated based on the values 

provided by the Great Lakes - Upper Mississippi River Board of State and Provincial 

Public Health and Environmental Managers Recommended Standards for Wastewater 

Facilities (10 States Standards): 

• 0.17 pounds ofBOD5 per capita per day. 

• 0.20 pounds of TSS per capita per day. 

Concentrations were calculated based on a typical average daily flow of 100 gal per 

capita per day. Table 4-1 summarizes the future influent data. 

Table 4-1. 

Future WWTF Influent Data 

Contribution 
Avg Flow<11 CBODs CBODs TSS TSS TKN TKN 

(mgd) (mgfl) (Ibid) (mgll) (Ibid) (mg/l) (Ibid) 

Current Vl/Vl/TF 5.4 127 (l ) 5,723 151 (l) 6,810 21 (IJ 934 
Esopus 0.276 203 467 240 552 29 67 
Ulster 0.075 203 127 240 150 29 18 
East Kingston 0.04 203 68 240 80 29 10 
Hudson Landing 0.444 203 751 240 888 29 108 
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Contribution 
Avg Flow121 CBOD5 CBOD5 TSS TSS 

(mgd) (mg/I) (Ibid) (mg/I) (Ibid) 

Sailor's Cove 0.110 203 187 240 221 

Parking Garage 0.059 203 99 240 117 

Total 6.40 139 7,422 165 8,819 

Notes: <1> Concentration based on actual data collected by the City of Kingston. 
(2) Average daily dry weather flow. 

4.3 Evaluation of Future Loads 

TKN TKN 
(mg/I) (Ibid) 

29 27 

29 14 
22.1 1,179 

A separate simulation was developed to assess the effect the projected loads have on the 

capacity of the WWTF. The simulation was developed based on the Bio Win model that 

wac; ca1ibrated with current data and utilizing the current mode of operation and current 

return flows. The Bio Win model was used to simulate the different build-out phases of 

The Landing to determine which phase can be completed within the permitted limits of 

the existing WWTF. Results were compared to current conditions. The Bio Win 

simulation output for future conditions is included in Appendix C. 

The main effluent parameters predicted by the Bio Win model are shown in Table 4-2. 

Table 4-2. 

BioWin Model Effluent Simulation Results 

SPDES Predicted 
Limits with Predicted Future Values 

Safety Predicted Future at Full Build-
Effluent SP DES Factor 111 Current Values Values at Out 

Parameters Unit Limits Phase 4 
CBODs mg/I 25 23 8.3 9.6 9.7 

CB ODs Ibid 1,400 1,260 373 509 516 

TSS mg/I 30 27 17.4 19.5 19.5 

TSS Ibid 1,700 1,530 784 1,032 1,041 

TKN mg/l None None 11.1 15.2 15.5 

TKN Ibid None None 502 806 830 

UOD lb/d 4,900 4,410 2,820 4,392 4,509 

Note: 11> SPDES limitations with 10% safety factor. ~ 
rh~ model shews that , at the cgmpletion o~¥Judson &nding building de-vdopment the 

preclrctea cffluen concentrafions--and loatls for BOD5tandJ SS will continue to meet the 

curren SPDES limits . Howev,£L, theDODJoaCl. wjJJ approach the permitted limit of 
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4,900 lbs per day. Considering a safety factor of 10%, the UOD will be exceeding 

4,410 Ibid, which corresponds to 90% of the permitted limit. 

Up to four phases can be completed without exceeding the UOD load within 10% of the 

limit. As shown in Table 4-2, at the completion of Phase 4 the predicted UOD load is 

4,392 lh/d. 

The increased UOD of the effluent is mostly due to an increase in the effluent ammonia 

concentration, as represented by TKN. With higher influent flow and loads, the WWTF's 

nitrification capacity decreases, resulting in higher effluent ammonia; and therefore, 

higher effluent TKN. The effluent ammonia concentration increases as a result of 

reduced nittification caused by a decreased solids residence time (SRT) in the aeration 

basins after the CBOD5 is conswned. The reduced SRT causes the removal ef1iciency for 

TKN to decrease from approximately 46% to less than 30% at full build-out. 

Table 4-3 summarizes the calculated air supply rate for future conditions. 

Table 4-3. 

Aeration Basin Oxygen Requirements at Future Conditions 

Flow OTR (lb02/hrt' Air 
Condition J_m_g_dl J_scfmj1l bhp 

Future 6.4 235 1,800 80 

Note: <1l A safety factor of 1.1 has been applied to the air supply rate modeled with BioWin 2.2. 

The required air for the aeration tanks at future flows and loads at completion of Hudson 

Landjng development is slightly greater than the air required for cuncnt conditions. The 

current afr blowers appear to have sufficient capacity to handle the future loads, however, 

a more detailed review of the air piping and diffuser system needs to he completed in 

order to detennin_ej f 1,800 scfm can be delivered to the basins in consideration of the 

headloss in th system. 

According to 10 States Standards, the permissible aeration tank capacity and loading for a 

conventional complete mix system is 40 lb BOD5/d· l 000 ft3. 
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Table 4-4 shows the capacity of the aeration tanks at current and future flows and loads to 

the aeration basins based on 10 States Standards. Both current and future flows and loads 

arc within the l 0 States Standards recommended loading rate to the aeration basins. 

Table 4-4. 

Aeration Tanks Capacity 

CBODs 10-States Standards Actual Aeration Tank 
Flow Loading Permissible Loading (lb Loading (lb CBODs/d·1000 

80Ds/d·1000 ft1_ ft1_ Condition Jm_g_dl _1!b/ctl_ 
Current 5.4 4,006 40 25.4 
Future 6.4 5,195 40 32.9 

4.4 Evaluation of Modified Process Operations for Future 

Loading Conditions 

Additional simulations were developed to predict. the WWTF capacity at different modes 

of operation at the future projected ±lows and loads. Simulated operation scenarios 

included plug flow with increas~contact stabilization, and step feed. 
j'Ul.,1\)'$ uv .~vrto,D YtMlf 

4.4.1 Plug Flow with Increased SRT Tl~.,{ij 
Under this scenario, the WWTF will continue operating as conventional plug flow u;r# ~ t><C>£ 

5l­
activated sludge, with the influent introduced to the front of the aeration tanks. Th~ 

flow in the Bio Win model was increased to 1.25 mgd. For the purpose of this study, it 

was assumed that the~·emains at the current 11ow of 60,000 gpd and that the 
w~r-..l- A-o-~~'l":> -<=> l.Lvt>c.c£. · 

removal efficiencies of t 11e primary and the secondary clarifiers remain unvaried. 

The SRT for this operation mode increases to 3.0 days, compared to an SRT of 2.3 days 

of the WWTF at current operation and future flows and loads. The MLSS concentration 

increases from 1,060 mg/I to 1,250 mg/l. The main effluent parameters predicted by the 

Bio Win model are shown in Table 4-5. The Bio Win simulation output for future 

conditions at increased SRT is included in Appendix D. 
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Table 4-5. 

BioWin Model Effluent Results for Plug Flow with Increased SRT 

Predicted 
Predicted Future Values at 

SPDES Limits Future Values at Increased SRT 
with Safety Current Operation 

Effluent SPDES Limits Factor <1l Operation 
Parameters Unit 

CBODr; mg/I 25 23 9.7 10.8 

CB ODs Ibid 1,400 1,260 516 578 

TSS mg/1 30 27 19.5 23.9 

TSS Ibid 1,700 1,530 1,041 1,276 

TKN mg/I None None 15.5 11 .8 

TKN Ibid None None 830 630 

UOD Ibid 4,900 4,410 4,509 3,703 

Notes: 1'1 SPDES limitations with 10% safety factor. 

The model shows that the operation of the WWTF at higher SRT will result in lower 

effluent TKN~ and therefore, a lower predicted UOD load. The TKN removal for this 

mode of operation is 4 7%. 

The required RAS pumps flow in the simulation increased approximately 20% from 1 

mgd to 1.25 mgd. There are four existing RAS pumps with VFDs, which currently 

operate at approximately 50% of their speed. As reported by WWTF staff, pumps were 

si7.ed to handle a total of 8 mgd, therefore it is estimated that the current RAS pumps 

could handle the increased flow. It should be noted that increasing the SRT results in 

increasing the MLSS of the aeration basins, which could result in higher risk of solids 

washout during wet weather flows and will require more operator supervision of the 

wastewater treatment process. 

Table 4-6 summarizes the calculated air supply rate for future conditions at increased 

SRT operation. 
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Table 4-6. 

Aeration Basin Oxygen Requirements at Increased SRT 

Flow OTR (lb02'hrr11 Air 
Condition l!T!.9.i& jscfmj 11 bh_E. 

Future at Increased 6.4 290 2,270 100 

SRT 

Note: 11> A safety factor of 1.1 has been applied to the air supply rate modeled with BioWin 2.2. 

The required air for the aeration tanks at increased SRT for future t1ows and loads is 

greater than the air required for the current operation. 

There are four existing blowers with VFDs. Currently, one or two blowers operate at 

average influent flows and loads, and up to four blowers operate at peak conditions. if'he 

current air blowers appear to be undcrsize'a to handle the future flow and loads at tlie 

'ncrease SRT mode of operation. Further investigation, including a study of the air pipes 

configuration and hcadloss, would be required to analyze the blowers capacity. 

4.4.2 Contact Stabilization 

To convert the WWTF to a contact stabilization operation, the aeration tanks would be 

separated into a contact zone, with approximately one third of the aeration tanks volume; 

and a stabilization zone, with approximately two thirds of the aeration tanks volume. The 

influent is fed to the contact zone and the RAS is returned to the stabilization zone. The 

stabilized activated sludge is mixed with the influent wastewater in the contact zone. 

The Bio Win model was developed assuming that the RAS tlow will remain unvaried at 

1 mgd and the WAS remains at the current flow of 60,000 gpd; in addition, it was 

assumed that the removal efficiencies of the primary and the secondary clarifiers remain 

unvaried. The Bio Win simulation output for future conditions at contact stabilization 

operation is included in Appendix E. 

The SRT for this operation mode increases to 12.3 days, compared to an SRT of 2.3 days 

of the WWTF at current operation and future flows and loads. The MLSS concentration 

increases from 1,060 mg/l to 5,830 mg/I in the stabilization zone. The MLSS 
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concentration in the contact zone is lower at 800 mg/I. The main effluent parameters 

predicted by the Bio Win model a.re shown in Table 4-7. 

Table 4-7. 

BioWin Model Effluent Results for Contact Stabilization 

Pred icted 
Predicted Future Values at 

SPDES Limits Future Values at Contact 
with Safety Current Stabilization 

Effluent SPDES Limits Factor 111 Operation Operation 
Parameters Unit 

CBODs mg/I 25 23 9.7 18.0 

CBODs Ibid 1,400 1,260 516 960 

TSS mg/I 30 27 19.5 14.5 

TSS Ibid 1.700 1,530 1,041 775 

TKN mg/I None None 15.5 20.4 

TKN Ibid None None 830 1,091 

UOD Ibid 4,900 4,410 4,509 6,350 

Notes: !
1l SPDES limitations with 10% safety factor. 

The model shows that the operation of the WWTF at contact stabilization will result in 

higher efOuent CBODs and TKN; and therefore, a higher predicted UOD load. This is 

likely due to the fact that the shorter contact lime limits the amount of soluble BOD5 

degraded and ammonja oxidation. Therefore, contact stabilization is not a recommended 

process operation for improving limits compliance at the future loads and flows. 

4.4.3 Step Feed 

Step feed is a modification of the conventional plug flow process in which the settled 

wastewater is introduced to three feed points in the aeration tanks to equalize the food to 

microorganisms (F/M) ratio. 

The Bio Win model was developed assuming that the RAS flow will remain unvaried at 

1 mgd and the WAS remains at the current flow of 60>000 gpd; in addition, it was 

assumed that the removal efficiencies of the primary and the secondary clarifiers remain 

unvaried. The Bio Win simulation output for future conditions at step feed operation is 

included in Appendix F. 
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The SRT for this operation mode increases to 3.6 days, compared to an SRT of2.3 days 

of the WWTF at current o~.fo"fiaiiirfu ure flows and loads. The MLSS concentration 

increases from 1,060 m~30_0 mg/l. T e main effluent parameters predicted by the 

Bio Win model are shown in Table 4-8. r,JA-47\.t - <!)u y / 

I 
Table 4-8. 

BioWin Model Effluent Results for Step Feed 

Predicted Predicted 
SPDES Limits Future Values at Future Values at 

with Safety Current Step Feed 
Effluent SPDES Limits Factor 111 Operation Operation 

Parameters Unit 

CB ODs mgfl 25 23 9.7 8.6 

CB ODs Ibid 1,400 1,260 516 461 

TSS mg/1 30 27 19.5 18.5 

TSS Ibid 1,700 1,530 1,041 988 

TKN mgfl None None 15.5 11.4 

TKN Ibid None None 830 608 

UOD Ibid 4,900 4.410 4,509 3,426 

Notes: <
1J SP DES limitations with 10% safety factor. 

The model shows that the operation at step feed wi ll improve the WWTF removal of 

CBOD5, TSS and TKN, resulting in a lower predicted UOD load. 

The step feed process has the capability of carrying a higher solids inventory, and thus a 

higher SRT for the same volume as the conventional plug flow process. 

Table 4-9 summarizes the calculated air supply rate for future conditions at step feed 

operation. 

Table 4-9. 

Aeration Basin Oxygen Requirements at Step Feed 

Flow OTR (lb02fhr)111 Air 
Condition 1m_g_C!l_ 1scfmJ:1> bhp 

Future at Step Feed 6.4 310 2,480 110 

Note: <11 A safety factor of 1.1 has been applied to the air supply rate modeled with BioWin 2.2. 
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The required air for the aeration tanks at jncreased SRT for future flows and loads is 

greater than the air required for the current operation. 

The current air blowers appear to be undersized to handle•the future flow and Joads at the 

step feect mode of operation. A more detailed review of the air piping and diffuser system 

needs to be completed in order to detennine if 2,480 scfm can be delivered to the basins 

in consideration of the headlosses in the system. Most likely additional diffusers and 

reconfiguration of the air piping will be required to deliver the air to the basins. 

4.5 Summary and Conclusions 

The future summertime conditions represent the worst case scenario due to temperature 

dependency of the saturation of oxygen in water .. For three months of the year, the 

WWTF will be at approximately 93% of the available capacity with current operational 

strategy of conventional plug flow activated sludge. 

New York Codes, Rules and Regulations (NYCRR) Part 750-2 require that WWTFs that 

receive or exceed the actual design influent loading for BOD5 or TSS for any eight 

calendar months must develop a facility plan for future expansion. Based 011 the results 

of the model, Malcolm Pirnie is predicting that the WWTF will be at or near capacity 

during the swnmcr months. The model is based on a margin of safety of 10%. 

The Bio Win model was developed with available data supplied by WWTF personnel. 

The model results represent a snapshot of the average current operations based on 

average data and removal efficiencies. It should he noted that during flow or loading 

conditions different from those used in the model (i.e., diurnal and seasonal variation), 

the effluent concentrations woul<l vary from those shown. 

The City has the ability to treat loads, with a high leve l of confidence, from the proposed 

projects through Phase 4 of the development of Hudson Landing without significantly 

changing the operation of the WWTF. The Bio Win model jndicates that the WWTF, as 

currently operated in a conventional plug flow process configuration, is not capable of 
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treating all the loads from the City, its contracted amounts from neighboring communities 

and the full build-out of the proposed developments with an acceptable margin of en-or 

for safety. Operating in this manner is not recommended at this time without performing 

pilot testing or additional sampling to accurately determine the kinetic factors assumed 

for the development of the model. 

Please note that, while the reduced SRT is cited as the cause of the reduced nitrification 

performance, this study has not specifically evaluated the WWTF's hydraulic capacity 

and has, instead, focused exclusively on the biological treatment capacity of the WWTF. 

The concept of changing the mode of operation of the secondary activated sludge system 

to either plug flow mode with a higher RAS rate or step feed mode results in a significant 

decrease of the UOD effluent discharge load due to increased nitrification. It is noted that 

increasing the MLSS concentration of the aeration basins will result in a process that will 

require more operator attention during wet weather events; however, the WWTF should 

be-capable of maintaining permit limits. Solids ut a concern of the WWTF 

operators, may be reduced throug 

( 

Finst is the use of selector zones for the step feed mode of operation (as used by the City 

of Philadelphia at the Northeast Water Pollution Control Plant). Selector zone operation 

allows the operators to temporarily retain solids by feeding the basins at the 3rd gate 

during wet weather conditions. In fact, the operational changes at the Philadelphia plant 

have resulted in significant savings for the City and the plant has performed consistently 

in compliance during wet weather events. There is a temporary reduction in the amount 

of treatment the wastewater receives as the SRT is reduced, however, during wet weather 

events, the wastewater is diluted and this reduces the likelihood of solids washout of the 

secondary clarificrs. 

Secondly, a 5111 secondary clarifier should be added to the wastewater treatment plant to 

increase the hydraulic retention time of the clarifiers and reduce the surface over flow 

rate. A 5th clarifier presents some issues during design and construction to ensure that 
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flows are evenly distributed and solids are evenly withdrawn from each basin. Due to 

space limitations, the City would need to construct a clarifier that uses the hydraulic 

principles of similitude, as the dimensions of the existing tanks cannot be replicated, or 

additional land would have to be purchased adjacent to the wao;tewater treatment plant. 

Lastly, the addition of polymer in the secondary clarifiers in combination with the first 

two suggestions will assist in settling during wet weather events. Improvements to the 

aeration basins include a detailed analysis of the blowers, air piping and diffuser system, 

weir gates and control systems to treat loads from Hudson Landing after Phase 4. 

Additional improvements to the WWTF include modifications to the RAS/WAS pumping 

systems, expanding the basement where the RAS/WAS pumps are located, and 

miscellaneous electrical upgrades. Automation and SCADA system improvements may 

offset some of the add itional operator attention required during wet weather events. 
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APPENDIX A 

SPDES Permit 



New York State Department of Environmental Conservation 
Division of Environmental Permits, 4th Floor 

• 625 Broadway, Albany, New York 12233-1750 
Phone: (518) 402-9167 • FAX: (518) 402-9168 
Website: www.dec.state.ny.us 

Certified Mail 

City of JGngston 
Attn: Mayor 
420 Broadway 
Kingston, NY 12401 

11 August 2005 

Re: EBPS SPDES Permit Modification 

~ 
~ 

Denise Sheehan 
Acting 

Commissioner 

DEC ID; 3-5 l 08-00044/00003 

Dear Permittee: 

SPDES: NY 0029351 
Kingston Wastewater Treatment 
Plant 

Enclosed, please find the final modified State Pollutant Discharge Elimination 
System (SPDES) permit for the City of Kingston Wastewater Treatment Plant. Your permit 
was modified in accordance With the Environmental Benefit Permit Strategy. 

Please feel free to contact me at the above address with further questions on the 
administration of this permit. Should you have technical questions on permit conditions, 
please contact your pennit drafter, Chris Keim, at 518-402-8116. 

cc: 
L. Meyerson, R3 RWM 
M. Duke, R3 RPA 
A. Fuchs, CO BWP, ChiefWWPS 
C. Keim, CO BWP, Permit Draflcr 
Ulster County DOH 
JetrGreu, USEPA Region II 
S. Strope, BWP 
C'il. 

Si cerely, ~,1 a I tol ;, U/, 
; .,......... ~ ! 

rea Sheeran Glick 
Division of Environmental Permits 



Jndustrial Code: 
Discharge Class (CL): 
Toxic Class (TX): 
Major Drainage Basin: 
Sub Drainage Basin: 
Water Index Number: 
Compact Area: 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

State Pollutant Discharge Elimination System (SPDES) 
DISCHARGE PERMIT 

4952 
05 
T 
13 
06 
H-139 

Special C~nditions 

.· 

SPDES Number. 
DEC Number: 
Effective Date (EDP): 
Expiration Date (Ex.DP): 
Modification Dates; 

NY-002 9351 
3-S 108-00044/0 
05/0 l /:2003 
05/01/2008 
09/01/2005 

This SPDES pennit is issued in compliance with Title 8 of Article 17 of the Ei:ivironmenta) Conservation Law of New York 
State and in compli!lJlce with the Clean Water Act, as .amended,' (33 U.S.C. § 1251 et.seq.)(hereinafter referred to as "the Act"). 

PERMJTTEE NAME AND ADDRESS 

Name: City of Kingston 

Street: 420 Broadway 

City: . Kingston 
is authorized to discharge from the faciJity described below: 

FACILITY NAME AND ADDRESS 

Name: 
Location (C,T,V): 
Facility Address: 
City: 
NYTM·E: 
From OutfaJJ No.: 

Kingston Wastewater Treatment Plant 
Kingston (C) 

91-129 East Strand Avenue 

Kingston 

002 at Latitude: 41 ° 
into receiving waters known as: Rondout Creek 

and; (list other OutfaJJs, Receiving Waters & Water CJassifications) 

Additional discharges are listed on page 2 of this permit. 

Attention: Mayor 

State: NY 

County: 

State: NY 
NYTM-N: 

Zip Code: 12401 

Ulster 

Zip Code: 12401 

55 ' 12 H & Longitude: 73 O 58 I 

Class: C 
42 " 

in accordance with: effluent limitations; monitoring and reporting requirements; other provisions and conditfons set forth in this 
pennit; and 6 NYCRR Part 750-1.2(a) and 750-2. 

DlSCHARGE MONJTORJNG REPORT (DMR) MAILJNG ADDRESS 

Mailing Name: City of Kingston 
Street: 91-129 East Strand Avenue 
City: Kingston State: NY Zip Code: 12401 
Responsible Official or Agent: George B. Cacchio Phone: (845) 331-2490 

This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the permittee shall 
not discharge after the expiration date unless this permit has been renewed, or extended pursuant to law. To be authorized to discharge 
beyond the expiration date, the pennittee shall appJy for permit renewal not Jess than 180 days prior to the expiration date ·shown above. 

DISTRIBUTION: 

Bureau of Water Permj1s 
Leonard Meyerson, RWE 
Margaret Duke, RP A 
EPA Reg. 11-JeffGratz 
Dutchess County Health Dept. 

P~nnit Adminiscrator: William R. Adriance, Chief Penn it Administrator 

Address: 625 Broadway 
Albany, NY 12233-1750 

Date: 



Outfall No. Description 

005 Old Hasbrouck A venue CSO 

006 Broadway CSO 

007 Hunter Street CSO 

011 Wilbur A venue CSO 

SPDES PERMIT NUMBER NY002 9351 
Page 2 of 20 

ADDITIONAL OUTFALLS 

Latitude/Lon_g_itude Receiving Stream/Class 

41°,54'.JS"/ 73°,58',57" Rondout Creek IC 

41 °,54',34"/ 73°,58',59" Rondout Creek I C 

41°,54',25"/ 73°,59',22" Rondout Creek IC 

41°,54',06"/ 74°,oo·,os" Rondout Creek IC 
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PERMIT LJMJTS, LEVELS AND MONITORING DEFINITJONS 

OUTFALL WASTEWATER TYPE RECEJVINO WATER EFFEq_IVE EXPIRING 

This cell describes the iype of wastewater authorized This cell lists classified The date this page The date this page 
for discharge. Examples include process or sanitary waters of the state to which starts in effect. (e.g. is no longer in • 
wastewater, stonn water, non-contact cooling water. the listed outfall dischar_E_es. EDP or EDPM_l dfect.(e.:&_ ExDPl 

!PARAMETER MINIMUM MAXIMUM UNITS SAMPLE FREQ. SAMPLE TYPE 

e.g. pH, TRC, The minimum level that must be The maximum level that may not SU, 'F, 
rrempcrarure, D.O. maintained at aJI instants in time. be exceeded at any instant in time. mg/l, etc. 

!PARA- EFFLUENT LIMIT PRACTICAL QUANTITATJON ACTJON UNITS SAMPLE SAMPLE 
jMETER LIMJT (PQL) LEVEL FREQUENCY TYPE 

Limit iypes arc defined below in For the purposes of compliance Type I or This can Examples Examples 
Note 1. The effluent limit is assessment, the analytical method Type II include units include Daily, include 
developed based on the more specified in the permit shall be used Action Levels offlow, pH, 3/wcek, grab, 24 
stringent oftechnology~based limits, to monitor the amount of the arc mass, weekly, hour 
required under the Clean Water Act, pollutant in the outfall to this level, monitoring Temperature, 2/month, composite 
or New York State water quality provided that the laboratory analyst requirements, concentration. monthly, and 3 grab 
standards. The Jjmit has been has complied with the specified as defined Examples quarterly, 2/yr samples 
derived based on existing quality assurance/quality control below in Note include µg/1, and yearly. collected 
assumptions and rules. These procedures in the relevant method. 2, that trigger lbs/d, etc. over a 6 
assumptions include receiving water Monitoring results that arc lower additional hour . 
hardness, pH and temperalllre; rates than this level must be reponcd, but monitoring period. 
of thjs and other discharges to the shall not be used to detcnninc and permit 
recei".ing stream; etc. Jf assumptions compliance with the calculated limit. review when 
or rules change the limit may, after This PQI.: can be neither lowered exceeded. 
due process and modification of this nor raised without a modification of 

_Q_ermit, chan1!e. this _p_ermit. 

Note J: DAILY DISCHARGE.: The discharge of a pollutant measured durmg a calendar day or any 24·hour period that reasonably represents the 
~day for the purposes of sampling. For pollutants expressed in units of mass, the 'daily discharge' is calculated as the total mass of the 
pollutant discharged over the day. For pollutants with limitations expressed in other units of measurement, the 'daily discharge' is calculated as the 
average measurement of the pollutant over the day. · 

DAJLY MAX.: The highest allowable daily discharge. DAJLY MIN.: The lowest allowable daily discharge. 

MONTHL y A VG: The highest allowable average of daily discharges over a calendar month, calculated as the sum of each of the daily discharges 
measured during a calendar month divided by the nu_mber of daily discharges measured during that month. · 

7 DA y ARJTHMETJC MEAN (7 day average): The highest allowable average of daily discharges over a calendar week. 

30 DAY GEOMETIUC MEAN: The highest allowable geometric mean of daily discharges over a calendar month, calculated as the antilog of: the 
sum of the Jog of each of the daily discharges measured during a calendar month divided by the number of daily discharges measured during that 

month. 

7 DA y GEOMETRIC MEAN: The highest allowable geometric mean of daily discharges over a calendar week. 

RANGE: The minimum and maximum instantaneous measurements for the reporting period must remain between the two values shown. 

Note 2: ACTJON LEVELS: Rourine Action Level monitoring results, if not provided for on the Discharge Monitoring Report (DMR) form, shall be 
appended to the DMR for rhe period during which the sampling was conducred. If the additional monitoring requirement is triggered as noted below, 
the pcrmittee shall undertake a shon-rerm, high-intensity monitoring program for the parameter(s). Samples identical to those required for routine 
moniroring purposes shaJI be taken on each of at leasr three consecutive operating and discharging days and analyzed. Results shall be expressed in 
terms of both conccntrarion and mass, and shall be submitted no later than the end of the third month following the month when the additional 
monitoring requirement was triggered. Results may be appended to the DMR or transmitted under separate cover to the same address. lflcvcls higher 
than the Action Levels are confirmed, the permit may be reopened by the Depanment for consideration of revised Action Levels or effluent limits. 
The permittce is not aurhorized to discharge any of the listed parameters at levels which may cause or contribute to a violation of water quality 
srandards. TYPE I : The additional monitoring requirement is triggered upon receipt by the perminec of any monitoring results in excess of the 
srarcd Action Level. TYPE II: The additional monitoring requirement is triggered upon receipt by the permince of any monitoring results that show 
the stated action level exceeded for four of six consecutive samples, or for two of six consecut·ive samples by 20 % or more, or for any one sample 
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PERMIT LIMITS, LEVELS AND MONITORING 

Otrrf ALL No. LIMITATIONS APPLY: RECEIVING WATER EFFECTIVE EXPIRING 

002 1 X l All Year l l Seasonal from to Rondout Creek 08/01/2003 08/01/2008 

EFFLUENT LIMIT MONITORJNG REQUIREMENTS 
PARAMETER · 

Location 
Sample Sample 

Type Limit Units Limit Units Frequency Type Inf. Eff. 

Flow Monthly Average monitor MGD Continuous Recorder x 
Flow 12 Mpnth Rolling 6.8 MOD I/month calculated x 

Average 

CBOD.s Monthly Average 2.5 mg/I 1400 Jbs/d 2/weelc 24hr. Comp x x 
CBOD.s 7 day average 40 mg/I 2300 Jbs/d 2/week 24 hr. Comp x 
UOD Monthly Average 4900 lbs/d 

Solids, Suspended Monthly Average 30 mg/I 1700 lbs/d 2/week 24 hr. Comp x x 
Solids, Suspended 7 day average 45 mg/I 2600 lbs/d 2/wcek 24 hr. Comp x 

Solids, Settleablc Daily Max. 0.3 mVI 3/day Orab x 
Nitrogen, TKN (as N) Daily Max. Monitor mg/I 2/week 24 hr. Comp x 
Ammonia as NH3 Daily Max. Monitor mg/I 2.wcek 24 hr. Comp x 

Copper,Total Daily Max. ~.o lbs/day I/month 24 hr. Comp x 
Lead Daily Max 0.45 lbs/day I/month 24 hr. Comp x 
Zinc Dally Max monitor lbs/day JI quarter 24 hr. Comp .x 
Temperature Daily Max. Monitor Deg.£_ 3/da.y Orab x 
pH Range 6.0. 9.0 SU 3/day Grab x 
Effluent Disinfection required: ( X J All Year [ J Seasonal from to 

Coliform, Fecal 30day 200 No.I 2/week Grab x 
geometric mean 100 ml 

Colifonn, Fecal 7 day 400 No./ 2/wcek Grab x 
geometric mean JOO ml 

Chlorine, Total Residual Daily Max. 0.9 mg/I 3/day Grab x 

FOOTNOTES: ( J) and effluent shall not exceed _l 5_ % and ...lL % of influent concentration values for CBOD, & TSS respectively. 
(2) Ultimate Oxygen Demand shall be computed as follows: UOD = I .5 X CBOD.s + 4.5 X TKN (Total Kjeldahl Nitrogen) 
(3) Limit is seasonal from June J" • October 31st 
(4) Samples for CBOD & TKN arc to be collected at the same time to calculate UOD. 
(5) Monitoring of these parameters is only required when chlorine is used for disinfection. 

fN 

(1) 

(2)(3) 

(1) 

(3)(4) 

(5) 
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SCHEDULES OF COMPLIANCE 

The pennittee shall comply with the following schedules. 

a) Hi-Intensity Sampling Schedule 

Action Outfall 
Code Nurnber(s) Compliance Action Due 

Date 

The permittee shall conduct sampling for the following parameters 
detected in the WWfP effiuent and listed in the permit application. 

002 Sampling shall be once per week for a period of 3 months. The pennittee EDPM 
shaJI submit the results of the analyses along with the daily flow: · + 

6 month 
EPA Method of 

Parameter Analysis Required Sample Type 

PhenoJics, Total 420.1 24 hr. Comp. 

The Departn1ent may reopen and modify the permit upon review of the 
sampling results. 

b) Hi-lntensity Sampling Schedule · 

Action Outfall 
Code Number(s) Compliance Action Due 

Date 

The Department is conducting a program to coJJect low level mercury data. 
The permittee shall conduct sampling for the following parameters as. 

002 indicted below. Sampling shall be once per month for a period of 3 EDPM 
months. + 

6 month 
EPA Method of . 

Parameter Analysis Required Sample Type 

Mercury 1631 Grab 

The Department may reopen and modify the permit upon review of the 
sampling results. 
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c) Sewer System Evaluation Study 

ActiOn Outfall 
Code Nwnbe~s) Com_£_liance Action · Due Date 

ALL The pennittee shall submit an approvable up to date SSES (sewer EDPM+ 12 
system evaluation study) Engineering Report that specifically targets months 
sewers that have experienced deterioration and that includes a 
prioritized scheduJe of implementation to rehabilitate the sewers that 
require work. An approvable report will focus on the sections of the 
collection system that are the oldest 

The above compliance actions are one time requirements: The permittee shall comply with the above compliante actions to the Department'• 
satisfaction once. When this permit Is administratively renewed by NYSDEC letter entitled "SP~ES NOTICE/RENEWAL 
APPLlCATJON/PERMIT", the permlttee is not required to repeat the submission. The abon due dates are independent from the effectin 
date ofthej)_ermit stated in the letter of"SPDES NOTJC.E/RENEWAL APPLICATION/PERMIT." 

.' 

c) The pennittee shall submit a written notice of compliance or non-compliance with each of the above schedule dates 
no later than 14 days following each elapsed date, unless conditions require. more immediate notice as prescribed jn 6 
NYCRR Part 750-l.2(a) and 750-2. All such compliance or non-compliance notification shall be sent to the 
locations listed under the section of this permit entitled RECORDJNG, REPORTING AND ADDITIONAL 
MONITORING REQUJREMENTS. Each notice of non-compliance shall include the following infonnation: 

d) 

1. A short description of the non-compliance; 
2. A description of any actions taken or proposed by the pennittee to comply with the elapsed schedule 

requirements without fui:-th~r delay and to limit environmental impact associated with the non-compliance; 
3. A description or any factors which tend to explain or mitigate the non-compliance; and 
4. An estimate of .the date the pennittee wilJ comply with the elapsed schedule requirement and an 
assessment 

of the probability that the permittee will meet the next scheduled requirement on time. 

The permittee shall submit copies of any document required by the above schedule of compliance to NYSDEC 
Regional Water Engineer at the location listed under the section of this permit entitled RECORDING, REPORTING 
AND ADDJTJONAL MONITORING REQUJREMENTS and to the Bureau of Water Pe~its, 625 Broadway, 
Albany, N.Y. 12233-3505, unless otherwise specified in this permit or i~ writing by t~e Department. 
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MONITORING LOCATIONS 
The pennittee shaJJ take samples and measurements, to comply with the monitoring requirements specified in this permit, at the 

location 002 specified below: 
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BEST MANAGEMENT PRACTICES FOR COMBINED SEWER OVERFLOWS 
The permittee·sha ll implement the following Best Management Practices (BMPs). These BMPs are designed to implement 
operation & maintenance procedures, utilize the existing treatment facility and collection system to the maximum extent 
practicable, and implement sewer design, replacement and drainage planning, to maximize pollutant capture and minimize 
water quality 'impacts from combined sewer overflows. The BMPs are equivalent to the "Nine Minimum Control Measures" 
required under the USEPA National Combined Sewer Overflow policy. The EPA'~ poli~y is avaiJable at 
hnp ://cfou b ,epa. gov/npdes/cso/cpol icy.cf m ?program id=5. 

J. CSO Maintenance/Inspection - The pem1ittee shall develop a written maintenance and inspection program for aJI 
CSOs listed on page.l_ of this pennit. This program shall include aJJ regulators tributary to these CSOs, and shall be 
conducted during periods of both dry and wet weather. This is to insure that no discharges occur during dry weather 
and that the maximum amount of wet weather flow is conveyed to the City of Kingston POTW for treatment. This 
program shaJJ consist of inspections with required repair, cleaning and maintenance done as needed. This program 
shall consist of weekly inspections. 

Jnspection reports shaJJ be completed indicating visual inspection, any observed flow, incidence of rain or snowmelt, 
condition of equipment and work required. These reports shall be in a format approved by the Regional Office and 
submitted to the Region with the monthly operating report (Fonn 92-15-7). 

2. Maximum Use of Collection System f~r Storage - The pennittee shalJ optimize the collection system by operating 
and maintaining it to minimize the discharge of pollutants from CSOs. It is intended that the maximum amount of 
in-system storage capacity be used (without causing service backups) to minimize CSOs and convey the maximum 
amount of combined sewage to the treatment plant in accordance with ltem 4 below. 

This shall be accomplished by an evaluation of the hydraulic capacity of the system but should also include a 
continuous program of flushing or cleaning to prevent deposition of solids and the adjustment of regul~tors and weirs 
to maximize storage. 

3. Jndustrial Pretreatment - The approved Jndustrial Pretreatment Program shall consider CSOs in the calculation of 
local limits for indirect discharges. Discharge of persistent toxics upstream of CSOs will be in accordance with 
guidance under (NYSDEC Division of Water Technical and OperationaJ Guidance Series (TOGS) J .3.8 New 
Discharges to POTWs. Chttp://www.dec.state.ny.us/website/dow/togs/togs 13 8.pd0 For industrial operations 
characterized by use of batch discharge, consideration shall be given to the feasibility of a schedule of discharge 
during conditions of no CSO. For industrial discharges characterized by continuous discharge, consideration must be 
given to the collection system capacity to maximize delivery of waste to the treatment plant. Non-contact cooling 
water should be excluded from the combined system to the maximum extent practicable. Direct discharges of cooling 
water must apply for a SPDES permit. 

To the maximum extent practicable, consideration shall be given to maximize the capture of industrial waste 
containing toxic pollutants and this wastewater should be given priority over residential/commercial service areas for 
capture and treatment by the POTW. For new industry, these factors shall be considered in siting with preference to 
service by areas not tributary to CSOs or having sufficient capacity to deliver all industrial wastewater during all 

conditions to the POTW. 

4. Maximize Flow to POTW - Factors .cited jn Item 2. above shall also be considered in maximizing flow to the POTW. 
Maximum delivery to the POTW is particµJarly critical in treatment of "first-flush" flows. The treatment plant shall 
be capable of receiving and treating: the peak design hydraulic loading rates for all process units; i.e., a minimum of 
13.6 MGD through the plant headworks; a minimum of _11.Q._ MGD through the primary treatment works and 
disinfection works if applicable; and a minimum of 10.2 MGD through the secondary treatment works during wet 
weather. The collection system and headworks must be capable of delivering these flows during wet weather. If the 
permittee cannot deliver maximum design flow for treatme:nt, the perrnittee shall submit a plan and schedule for 
accomplishing this requirement within _Q_ months after the effective date of this pennit. 
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5. Wet Weather Operating Plan - The permittee shall maximize treatment during wet weather events. This .shaJl be 
accomplished by having a wet weather operating plan containing procedures so as to operate unit pr~cesses to treat 
maximum flows while not appreciably diminishing effluent quality or destabilizing treatment upon r~turn to dry 
weather operation. The wet weather operations plan shaJJ be submitted to the Regional Office and the Bureau of 
Water Permits, 625 Broadway, Albany, NY 12233-3505 for review and approval within 11 months after the effective 

date of this pennit. 

The submission of a wet weather operating plan .is a one time requirement that shall be done to the 
Department's satisfaction once. However, a revised wet weather operating plan must be submjtted whenever 
the P01W and/or sewer collection system is replaced or modified. When this permit is ·administratively 
renewed by NYSi>EC letter entitled "SPDES NOTICE/RENEW AL APPLICATION/PERMIT", the permittee 
is not required to repeat the submission. The above due dates are independent from the effective date oftbe 
permit stated in the Jetter of "SPDES NOTJCE/RENEW AL APPLICATJON/PERMJT". 

6. Prohibition ofDrv Weather Overflow - Dry weather overflows from the combined sewer system are prohibited. The 
occurrence of any dry weather overflow shaJl be promptly abated and reported to the NYSDEC Regional Office in 
accordance with 6 NYCRR Part 7SOw2.7. 

7. Control ofFloatable and Sett leable Solids ~ The discharge of floating solids, oiJ and grease, or solids of sewage origin 
which cause deposition in the receiving waters, is a violation of the NYS Narrative Water QuaJity Standards 

·contained in Part 703. As such, the permittee shall implement best management practices in order to eliminate or 
minimize the discharge of these substances. All of the measures c ited in )terns 1, 2, 4 & S above shall constitute 
approvable "BMPs" for mitigation of this problem. lf aesthetic problems persist, the pennittee should consider 
additional BMP's including but not limited to: street sweeping, litter control laws, installation of floatables traps in 
catch basins (such as hoods), booming and skimming of CSOs, and disposable netting on CSO outfaJls. In cases of 
severe or excessive floatables generation: booming and skimmfog should be considered an interim measure prior to 
implementation of final control measures. Public education on hannful disposal practices of personal hygienic 
devices may also be necessary including but not limited to: public broadcast television, printed information insens in 
sewer bills, or public health curricula in local schools. 

s. Combined Sewer System Replacement - Replacement of combined sewers shall not be designed or constructed unless 
approved by NYSDEC. When replacement of a combined sewer is necessary it shall be replaced by. separate sanitary 
and storm sewers to the greatest extent possible. These separate sanitary and storm sewers shall be designed and 
constructed simultaneously but without interconnections to maximum extent practicable. When combined sewers are 
replaced, the design should contain cross sections which provide sewage velocities which prevent deposition of 
organic solids during low flow conditions. 

9. Combined Sewer/Extension - Combined sewer/extension, when allowed shou ld be accomplished using separate 
sewers. These sanitary and stonn sewer extensions shall be designed and constructed simultaneously but without · 
interconnections. No new source of storm water shall be connected to any separate sanitary sewer in the collection 

system. 

If separate sewers are to be extended from combined sewers, the permittee shalJ demonstrate the ability of the 
sewerage system to convey, and the treatment plant to adequately treat, the increased dry-weather flows. Upon a 
determination by the Regional Water Engineer an assessment shall be made by the pennittee of the effects of the 
increased flow of 3anitary sewage or industrial waste on the strength of CSOs and their frequency of occurrence 
including the impacts upon best usage of the receiving water. This assessment should use techniques such as 
collection system and water quality modeling contained in the 1999 Water Environment Federation Manual of 
Practice FD-1 7 entitled, Prevention and Control of Sewer System Overflows, 2nd edition. 
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IO. Sewage Backups - If, there are documented, recurrent instances of sewage backing up into house(s) or discharges of 
raw sewage onto the ground surface from surcharging manholes, the pennittee shall, upon letter notification from 
DEC, prohibit further connections that would make the surcharging/back-up problems worse. · 

) 1. Septage and Hauled Waste ·The discharge or release of septage or hauled waste upstream of a CSO is prohibited. 

t 2. Control of Run-off - It is recommended that the impacts of run-off from development and re-development in areas 
served by combined sewers be reduced by requiring compliance with the New York Standards for Erosion and 
Sediment Control (http://www.dec.state.ny.us/website/dow/toolbox/escstandards/index.html) and the quantity control 
requirements included in the New York State Stonnwater Management Design Manual 
(http://www.dec.state.ny.us/website/dow/toolbox/swmanuall). 

13. Public Notification - Within -1L months of the effective date of this permit, the pennittee shall. install and maintain 
identification signs at all CSO outfalls owned and operated by the pennittee. The permittee shall place the signs at or 
near the CSO outfalls an·d ensure that the signs are easily readable by the public. The signs shall have minimum 
dimensions of eighteen inches by twenty four inches (18" x 24 ") and shall have white letters on a green background 
and contain the foJJowing infonnation: 

N.Y.S. PERMITTED DISCHARGE POINT 
(wet weather discharge) 

SPDES PERMIT No.: NY ___ _ 

OUTFALL No. : __ 

For information about this permitted discharge contact: 

Permittee Name: 

Permittee Contact: 

Permittee Phone: ( )-###-#### 

OR: 

NYSDEC Division of Water Regional Office Address : 

NYSDEC Division of Water Regional Phone: ( ) - ### -####-

The penninee shall implement a public notification program to infonn citizens of the location and occurrence 
of CSO events. This program shall include a mechanism (public media broadcast, standing beach advisories, 
newspaper notice etc.) to alert potential users of the receiving waters affected by CSOs. The program shall 
include a system to detennine the nature and duration of conditions that are potentia)Jy hannful to users of 
these receiving waters due to CSOs. 

J 4. Characterization and Monitoring - The penninee shall characterize the combined sewer system, detennine the 
frequency of overflows~ and identify CSO impacts in accordance with Combined Sewer Overflows, Guidance for 
Nine Minimum Controls, EPA, I 995, Chapter J 0. These are minimum requirements, more extensive characterization 
and monitoring efforts which may be required as part of the Long Tenn Control Plan. 
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J . Annual report - The pennittee shall submit an annual report summarizing implementation of the above best 
management practices (BMPs). The report shaIJ Jist existing documentation of implementation of the BMPs and 
shall be submitted by January 3 J st of each year to the Regional office listed on the Recording, Reporting and 
Additional Monitoring page of this pennit and to the Bureau of Water Permits, 625 Broadway, Albany, NY 12233-
3505. Examples of recommended documentation of the BMPs are found in Combined Sewer Overflows, Guidance 
for Nine Minimum Controls CNMC), EPA, 1995. You may obtain an electronic copy of the NMC guidance at 
ht1p://www.epa.gov/npdes/pubs/owm0030.pdf. For guidance, a BMP checklist is available from DEC at · 
http://www.dec.state.ny.us/website/dow/csobmp.pdf. You must submit a com Jeted copy of this checklist along with 
your annual report. The actual documentation shall be stored at a central location and be made available to DEC upon 
request. 
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The pennittee shall develop a Long-Tenn Control Plan in accordance with the 1994 National CSO Control Policy and the 
Guidance For Long-Term Control Plan, EPA, September, 1995, which wilJ address the elements contained in Sections A 

through D below: 

I. Phase I 
A. Public Participation 
The permittee shall prepare and implement a public participation plan that outlines how the permittee will ensure 
participation of the public throughout th~ LTCP development process. 

B. Combined Sewer System (CSS) Characterization 
The pennittee shall develop and implement a plan that will result in a comprehensive characterization of the Combined Sewer 
System (CSS), including the interceptor sewer system, developed through any means appropriate to establish the existing 
baseline conditions, evaluate the effectiveness of the CSO technology-based controls (BMPs), and determine the baseline 
conditions upon which the L TCP will be based. The characterization shall adequately address the response of the CSS to 
various precipitation events; identify the number, location, frequency, and characteristics of CSOs; and identify water quality · 
impacts that result from CSOs. 

To complete the characterization, the pennittee must: 
Identify sensitive areas to which its CSOs occur. These areas shall include waters with threatened or endangered species and 
·their designated critical habitat, waters with primary contact recreation, public dri~king water intakes or their designated · 
protection areas and any other areas identified by the permittee or permitting authority, in coordination with appropriate State 
or Federal agencies. 

The following methods may be employed to characterize the combined sewer system: 
J. RainfaJJ Records Review - The permittee may examine the complete rainfall records for the geographic areas of the 

CSS and evaluate the flow variations jn the receiving water body to correlate between the CSOs and receiving water 
conditions. 

2. CSS Records Review - The pennittee may review and evaluate all available CSS records and undertake field 
inspections and other necessary activities to identify the number, location, and frequency of CSOs and their location relative 
to sensitive areas and to pollution sources, such as significant industrial users, in the collection system. 

3. CSO and Water Quality Monitoring-The permittee may develop a monitoring program that measures the 
frequency, duration, flow rate, volume, and pollutant concentration of CSOs and assesses the impact of the CSOs on 
receiving waters. Monitoring shall be perfonned at a representative nu~ber of CSOs for a representative number of events. 
The monitoring program may include CSOs and ambient receiving waterbody monitoring. 

4. CSS and Receiving Water Modeling - The permittee may employ models, which include appropriate calibration 
and verification with field measurements, to aid in the characterization. lf models are used, they shall be identified by the 
permittee along with an explanation of why the model was selected and used in the characterization. 

Existing infonnation applicable to the development of the CSS may be incorporated into the characterization. 

C. CSO Control Alternatives 
The pennittee must choose one of the following two approaches to demonstrate compliance with the National CSO Control 
Policy: · 

1. a. Demonstrative Approach -The permittee sha ll develop CSO control altemative(s) that would meet EPA's 
requirements for the demonstrative approach. The alternative(s) should demonstrate each of the following: (1) the planned 
control program is adequate to meet WQS and protect designated uses, and ( 2) tJ:ie CSO .discharges remaining after 
implementation of planned control programs will not preclude the attainment of WQS or the receiving waters designated uses 
or contribute to impairment, and (3) the planned control program will provide the maximum pollution reduction benefits 
reasonably anainable, and, if applicable, (4) the planned control program is designed to allow cost effective expansion or 
retrofitting if additional controls are subsequently determined to be necessary to meet WQS or designated uses. 
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b. Presumptive Approach - Alternatively, the permittee shall develop CSO control ahemative(s) that would meet 
one of EPA 's criteria for the presumptive approach. These criteria consist of: (I) no more than 4-6 overflow events per year 
that do not receive minimum treatment; or (2) the elimination or capture for minimum treatment of no less than 85% by 
volume of the combined sewage collected during precipitation events on a system-wide annual average basis; or (3) the 
elimination or removal of no less than the mass of the pollutants, identified as causing water quality impainnent" during the 
characterization, monitoring, and modeling effort. Minimum treatment for p) and (2) above is defined as: primary 
clarification to remove floatables and settleable solids, solids and floatables disposal, and disinfection of effluent, if 
necessary, to meet water qua lity standards (WQS) according to 6NYCRR Part 703. 

2. Evaluation of CSO Control Altemative(s) - lfthe perrnittee has considered more than one alternative, the permittee 
shall eva luate: each of the a lternatives developed in accordance with C.J a. orb. to select the CSO controls that w ill ensure 
compliance with CWA requirements; and the expansion of the POTW treatinent plant(s) secondary and primary .capacity. 

3. ldentification of the Selected CSO Control Alternatives - The permittee shall submit a description of the 
alternatives that were considered, the chosen alternative(s) that will be implemented and the reasoning behind the selection. 

4. Schedule - The pennittee shall submit a schedule for design and construction of the selected CSO ·control facilities, 
and/or implementation of other measures, as well as submittal of the post-construction monitoring program and operational 
plan in accordance with D. below. The schedule may be phased based on the relative importance of the adverse impacts on 
water quality standards and on the pennjttee's financial capability. 

D. Subsequent Requirements · 
I. Operational Plan~ The wet weather operating plan. that is. required in the pennittee's CSO Best Management 

Practices shall be required to be updated as a result of modifications to the CSS made during the implementation of tlie 
LTCP. 

2. Post-Construction Compliance Monitoring Program - The pennittee shall develop and submit a post-construction 
monitoring program that (a) is adequate to ascertain the effectiveness of the CSO controls and (b) can be used to verify 
anainme~t of water quality standards. The program shall include a plan that details the monitoring protocols to be foJlowed, 
including CSO and ambient monitoring and, where appropriate, other monitoring protocols, such as biological 
assessments, whole effluent toxicity testing, and sediment sampling. 

II. LTCP Compliance Dates 
All submittals shall be delivered to the Regional Water Engineer and the Bureau of Water Pennits, 625 Broadway, Albany, 
NY 12233-3505. 

A. The perrnittee shall schedule a meeting with the SPDES pennit writer, which shaJI be held no later than EDPM + 6 months 
to discuss the CSS ~baracterizat ion, CSO Control Alternatives, and the Approaches, in order to facilitate development of an 
approvable CSS Characterization, Monitoring, and Modeling Plan and LTCP . . 

B. The pennittee. shall submit an approvable Public Participation Plan by EDPM + 6 months, which shall be developed in 
accordance with the requirements in Section 1. A. above. 

C. The permittee shaJI submit an approvabJe CSS Characterization, Monitoring, and Modeling Plan by EDPM + 12 months, 
which shall be developed in accordance with the requirements specified in Sections I. B. above. 

D. Upon DEC approval of the CSS Characterization, Monitoring and Modeling Plan+ 12 months, the permittee shall submit 
a eomp1eted, approvable Phase I LTCP, which shaJI be developed in accordance with the requirements specified in Sections I. 
B. & C. above. 

JJJ. Phase II 
Upon DEC approval of the Phase I LTCP, the construction and implementation schedule shall become part of, and 
enforceable under, this SPDES permit. 
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TOXICITY TESTING PROGRAM, TIER 2 ·CHRONIC TEST 

Effluent Toxkity Monitorin__g_ Rc!guirements 

OutfaJl Effluent Reason for Testing Requirement Sample Frequency Sample 

Number Parameters Type 

002 

(a) 

(b) 

(c) 

(d) 

(e) 

(t) 

(g) 

(Units}_ 

Toxicity Existing pretreatment program. Quarterly, for a period of one year, 24hr. 
(% Effluent) STP> l.OMGD in years ending in 1 and 6. Composite/ 

static 
renewal 

The effluent toxicity monitoring program shall begin within 3 months of this page becoming effective in this pennit. 
Subsequent modification or renewal of this pennit does not reset or revise the deadline(s) set fonh in the preceding sentence 
unJess a new deadline is set explicitly by such modification or renewal. 

The results of each toxicity test shall be submitted no later than 60 days folJowing the end of each test period. These reports shall · 
be submitted to the NYS DEC Regional Water Engineer at 200 White Plains Rd. 5t1t Floor Tarrytown, NY 10591-5805 and to the 
Toxicity Testing Unit, Bureau of Watershed Assessment and Research, 625 Broadway, Albany, NY 12233-3502. 

Effluent toxicity shall mean the toxicity of the effluent in chronic static renewal tests as specified in Short-Term Methods/or 
Estimating the Chronic Toxicity of Ejjluents and Receiving Waters to Freshwater Organisms, Third Edition, EP N600/4-9 l/002 
(1994), the EPA Chronic Manual for Marine Organisms (EPN600/4·91/003(1994), or the most recent editions (herein referred to 
as the EPA Chronic Manuals). Both a vertebrate and invertebrate species shall be used for the tests. Where the outfall being 
tested discharges to estuarine or ocean waters, marine organisms shalJ be tested. Where the outfall being tested discharges to fresh 
waters, freshwater organisms shall be tested. Each test run shall be 'bracketed' with a test of pure effluent and a test of effluent 
diluted sufficiently such that at least one diluted sample shows no toxic effects. Appropriate dilUtions between the endpoints shall 
be tested to allow calculation of the Maximum A))owable Waste Concentration. Dilution water shalJ be collected according to the 
EPA Chronic Manuals. Receiving water shall be used as dilution water unless the Department approves a different source. 
Effluent sampling and holding shall be done as outlined in of the EPA Chronic Manuals. Any deviation from procedures in the 
EPA Chronic Manuals requires prior written approval by the Department.. 

The Maximum Allowable Waste Concentration (MA WC) in % Effluent, for both a vertebrate and an invertebrate species, shall be 
determined and reported. The MA WC in% Effluent shall be compared to the calculated lnstream Waste Concentration (IWC) of 
the effluent. The JWC in % Effluent shall b~ detennined using the daily average effluent flow at the time of sampling and a 
critical receiving water flow of 33.2 cubic feet per second for Rondout Creek. 

Where practicable, monitoring of chemical and physical pa.rameters limited in this permit shall be coordinated so that the resulting 
analysis is also representative of the samples used for toxicity testing. 

Discharges which use chlorination as part of the waste treatment process for disinfection should be dechlorinated prior to toxicity 
testing or samples shall be taken immediately prior to the chlorination system. · 

Jn accordance with NY SD EC guidance, the Deparunent may require the permittee to conduct additional toxicity testing. J f such 
additional testing is necessary, the permittee shall be notified in writing by the NYS DEC Regional Water Engineer. The written 
norification shall include the reason(s) why such testing is required. 
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(c) 

(d) 
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TOXICITY REDUCTION EVALUATION COMPLIANCE SCHEDULE 

In accordance with Departmenfguidance on whole effluent toxicity monitoring and control, the Department will evaluate the 
results of acute and/or chronic toxicity testing of djscharges authorized by 1his permit. Based on this evaluation, the Department 
may require the permittee to perform a Toxicity Reduction Evaluation (TRE). Should a TRE be required, the pennittee shall be 
notified in writing by the NYS DEC Regional Water Engineer. The written notitica1ion shall include the reasons why the TRE is 
required. 

Within 60 days of the date of the written notification from the NYS DEC Regional Water Engineer in (a), the permittee shall 
submit an approvable proposal for Toxicity Reduction Evaluation to the Bureau of Watershed Assessment and Research, 625 
Broadway , Albany, NY 12233-3502. The TRE proposal shall be directed towards identifying the source of the toxicity, 
describing procedures to reduce the toxicity to an acceptable level, identifying monitoring parameters suitable for insuring control 
of the toxicity, and proposing a schedule for completing the TRE. · 

Within 14 days of receipt of written approval of the TRE proposal from the DEC Regional Water Engineer, the pennittee shall 
implement the approved TRE proposal in accordance with the approved schedule. 

The completed TRE, including data findings and recommendations for corrective action, perniit limits, and proposed self­
monitoring requirements shall be submitted to the Bureau of Watershed Assessment and Research at the address noted in (b) on 
this page. The Department will review the TRE and may modify the pennit, in accordance with applicable law & regulation, to 
incorporate one or more of the following: substance specific numerical limits, toxicity limits, monitoring requirements, and/or a 
schedule of compliance that will ensure acceptable toxicity levels of the effluent . . 
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PRETREATMENT PRO~RAM IMPLEMENTATION REQUIREMENTS 

A. DEFINITIONS. Generally, tenns used in this Section shall be defined as in the General Pretreatment Regulations ( 40 CFR Part 
403). Specifically, the following definitions apply to tenns used in this Section (PRETREATMENT PROGRAM 
IMPLEMENTATION REQUIREMENTS): . . 

J. Categorical Industrial User (CIU)- an industrial user of the POTW that is subject to CategoricaJ Pretreabnent Standards 
under 40 CFR 403.6 and 40 CFR Chapter I, Subchapter N; · 

2. Local Limits - General Prohibitions, specific prohibitions and specific limits as set forth in 40 CFR 403.5. 

3. The Publicly Owned Treatment Works (the POTW) • as defined by 40 CFR 403.3(0) and that discharges in accordance 
with this permit. 

4. Program Submission(s)- reques~ for approvaJ or modification of the POTW Pretreatment Program submitted in 
accordance with 40 CFR 403.J J .or 403.18 ~d approved by letter: dated 10127/99 

5. Significant Industrial User (SIU) -

a. CIUs; 

b. Except as provided in 40 CFR 403 .3(t)(2), any other industrial user that discharges an average of 25,000 gallons 
per day or more of process wastewater (excluding sanitary, non-contact cooling and boiler blowdown 
wastewater) to the POTW; 

c. Except as provided in 40 CTR 403.3(t)(2), any other industrial user that contributes a process wastestream 
which makes up S percent or more of the average dry weather hydraulic or organic capacity of the POTW. 
tr~annent plant; 

d. Any other industrial user that the permfttee de.signates as having a reasonable potential for adveTSely affecting 
the POTW's operation or for violating a pretreatment standard or requfrement. 

6. Substances of Concern - Substances identified by the New York State Department of Environmental Conservations 
Industrial Chemical Survey as substances of concern. 

IMPLEMENT A TJON. The perminee shall implement a POTW Pretreatment Program in accordance 40 CFR Part 403 and as set 
forth in the pennjnee's approved Program Submission(s): Modifications to this program shall be made in accordance with 40 CFR 
403 .18. Specific program requirements are as follows: 

·t. Industrial Sunoey. To maintain an updated inventory of industrial dischargers to the POTW the permittee shall: 

a. Identify, locate and list all industrial users who might be subject to the industrial pretreatment program from the 
pretreatment program submission and any other necessary, appropriate and available sources. This 
identification and location list will be updated, at a minimum, every five years. As part of this update the 
permittee shall collect a current and complete New York State JndustriaJ Chemical Survey form (or equivalent) 
from each SIU. 

b. Identify the character and volume of poJJutants contributed to the POTW by each industrial user identified in 
B. J .a above that is classified as a SIU. · 

c. Identify, locate and list, from the pretreatment program submission and any other necessary, appropriate and 
available sources, all significant industrial users of the POTW. 
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2. Control Mechanisms. To provide adequate notice to and contro) of industrial users of the POTW the perminee shaJl: 

a. Jnfonn by certified Jetter, hand delivery courier, overnight mail, or other means which will provide written 
acknowledgment of delivery, all industrial users identified in B. I .a. above of applicable pretreatment standards 
and requir.ements including the requirement to comply with the local sewer use law, regulation or ordinance and 
any applicable requirements under section 204(b) and 405 of the Federal Clean Water Act a_nd Subtitles C and D 
of the Resource Conservation and Recovery Act. 

b. Control through pennit or similar me~ns the contribution to the POTW by each SIU to ensure compliance with 
applicable pretreatment standards and requirements. Pennits shall contain limitations, sampling frequency and 
type, reporting and self-monitoring requirements as described below, requirements that limitations and 
conditions be complied with by established deadlines, an expiration date not later than five years from the date 
of pennit issuance, a statement of applicable civil and criminaJ penalties and the requirement to comply with 
Local Limits and any other requirements in accordance with 40 CFR 403.8(£)(1). 

3. Monitoring and Inspection. To provide adequate, ongoing characterization of non-domestic users of the POTW, the 
permittee shall: · 

a. 

b. 

c. 

d. 

Receive and analyze self-monitoring reports and other notices. The permittee shall require all SIUs to submit 
self-monitoring reports at least every six months unless the pennittee collects an such information required for 
the report, including flow data. 

The permittee shall adequately inspect each SJU at a minimum frequency of once per year. 

The pennittee shaJI collect and analyze samples from each SIU for all priority pollutants that can reasonably be 
expected to be detectable at levels greater thaf) the levels found in domestic sewage at a minimum freque~cy of 
once per year. 

Require, through permits, each SIU io collect at least one 24 hour, flow proportioned composite (where feasible) 
effluent sample every six months and analyze each of those samples for. aJJ priority pollutants that can 
reasonably be expected to be detectable in that discharge at levels greater than the levels found in domestic 
sewage. The pennittee may perfonn the aforementioned monitoring in lieu of the SIU except that the pennincc 
must also perform the compliance monitoring described in 3.c. 

4. Enforcement. To assure adequate, equitable enforcement of the industrial pretreatment program the permittee shall: 

a. Investigate instances of noncompliance with pretreahnent standards and requirements, as indicated in self­
monitoring reports and notices or indicated by analysis, inspection and surveiJJance activities. Sample taking 
and analysis and the collection of other information shall be perfonned with sufficient care to produce evidence 
admissible in enforcement proceedings or in judicial actions. Enforcement activities shall be conducted in 
accordance with the permittee's Enforcement Response P1an developed and approved iit accordance with 40 
CFR Part 403. 

b. . Enforce compHance with al) national pretreatment standards and requirements in 40 CFR Part~ 406 - 471. 

c. Provide public n·otification of significant non-compliance es required by 40 CFR 403.8(f)(2)(vii). 

d. Pursuant to 40 CFR 403.S(e), when either the Department or the USEPA detennines any source contributes 
pollutants to the POTW in violation of Pretreatment Standards or Requirements the Depanment or the USEPA 
shall notify the permittee. Failure by the penninee to commence an appropriate investigation and.subsequent 
enforcement action within 30 days of this notification may result in appropriate enforcement action against the 
source and pennittee. 



SPDES PERMIT NUMBER NY002 9351 
Page 18 of 20 

s. Record keeping,. The permittee shall maintain and update, as necessary, records identifying the nature, character, and 
volwne ofpoJlutants contributed by Sills. Records shall be maintained in accordance with 6 NYCRR Part 750-2.S(c). 

6. Staffing. The pennittee shall maintain minimum staffing positions committed to ~plementation of the JndustriaJ 
Pretreatment Program in accordance with the approved pretreatment program. 

c. SLUDGE DISPOSAL PLAN. The permittee shall notify NYSDEC, and USEPA as long as USEPA remains the approval 
authority, 60 days prior to any major proposed change in the sludge disposal plan. NYSDEC may require additional pretreatment 
measures or controls to prevent or abate an interference incident relating to sludge use or disposal. 

D. REPORTING. The permittee shall provide to the offices listed on the Monitoring, Reporting and Recording page of this permit 
and to the Chief-Water Pennits and Compliance Branch; USEPA Region IJ; 290 Broadway; New York, NY 10007; a periodic 
report, prepared and submjtted in accordance with the consistent periodic reporting format established by the Department in the 
document entitled NYSDEC POTW Periodic Pretreatment Report - l 994, that briefly describes the pennittee's program activities 
over the previous year. This report shall be submitted to the above noted offices within 60 days of the end of the reporting period. 
The reporting period shall be annual, with reporting period(s) ending on February 28th. · 

The periodic report shaJI include: 

J. Industrial Survey. Updated industrial survey infonnation in accordance with 40 CFR 403.12(1)(1) (including any NYS 
lndustriaJ Chemical Survey forms updated during the reporting period). 

2. Implementation Status. Status of Program Implementation, to include: 

a. Any interference, upset or pennit violations experienced at the POTW directly attributable to industrial users. 

b. Listing of significant industrial users issue<J pennits. . 

c. Listing of significant industrial users inspected and/or monitored during the previous reporting period and 
summary of results. 

d. Listing of significant industrial users notified of prom.ulgated pretreatment standards or applicable local 
standards who are on compliance schedules. The listing should include for each facility the final date of 
co~pliance. 

e. Summary of POTW monitoring results not atready submitted on Discharge Monitoring Reports and toxic 
loadings from SIU's organized by parameter. 

f. A summary of additions or deletions to the list of SIUs, with a brief explanation for each deletion. 

3. Enforcement Status. Status of enforcement activities to include: 

a. Listing of significant industrial users in Significant Non-Compliance (as defined by 40 CFR 403.8(t)(2)(vii)) 
with federal or local pretreatment standards at end of the reporting period. 

b. Summary of enforcement activities taken against non-complying significant industrial users. The pennittee shaJJ 
provide a copy oftbe public notice of significant violators as specified in 40 CFR Part 403.8(1)(2)(vii). 
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DISCHARGE NOTIFICATION REQUIREMENTS 

a) The pennittee shaJI, except as set forth in (c) below, maintain the existing identification signs at all outfalls to surface waters, 
which have not been waived by the Department in accordance with 17-0815-a. The sign(s) shaJJ be conspicuous, legible and in as 
close proximity to the point of discharge as is reasonably possible while ensuring the maximum visibility from the surface water 
and shore. The signs shall be installed in such a manner to pose minimal hazard to navigation, bathing or other water related 
activities. Jf the public has access to the water from the land in the vicinity of the outfall, an identical sign shall be posted to be 
visible from the direction approaching the surface water. 

The signs shall have minimum dimensions of eighteen inches by twenty four inches (18" x 24") and shall have white letters on a 
green background and contain the following information: · · 

N.Y.S. PERMITTED DISCHARGE POINT 

SPDES PERMIT No.: NY ___ _ 

OUTFALL No. : __ 

For information about this permitted discharge contact: 

Permittee Contact:--------------------------------

Permittee Phone: )-###-#### 

OR: 

NYSDEC Division of Water Regional Office Address : 

NYSOEC Division of Water Regional Phone: ( )- ###-#### 

b) 
For each discharge required to have a sign in accordance with a). the permittee shall provide for public review at a repository 
accessible to the public, copies of the Discharge Monitoring ReportS (DMRs) as required by the RECORDJNG, REPORTING 
AND ADDJTJONAL MONJTORING REQUJREMENTS page of this permit. This repository shall be open to the public, at a 
minimum, during normal daytime business hours. The repository may be at the business office repository of the permittee or at an 
off-premises location of its choice (such location shall be the village, town, city or county clerk's office, the local library or other 
location as approved by the Department). Jn accordance with the RECORDJNG, REPORTJNG AND ADDJTJONAL 
MONJTORJNG REQUJREMENTS page of your permit, each DMR shall be maintained on record for a period of five years. 

(c) If, upon November J, J 997, the permittee has installed signs that include the information required by 17-08l5-a(2)(a), but do not 
meet the specifications listed above, the permittee may continue 10 use the existing signs for a period of up to five years, after 
which the signs shall comply with the specifications listed above . 

d) The permittee shall periodically inspect the outfall identification si.gns in order to ensure that they are maintained, are still visible 
and contain infonnation that is current and factually correct. 
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d) 

e) 

f) 

g) 
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RECORDING, REPORTING AND ADDITIONAL MONITORING REQUIREMENTS 

a) The pennittee shall also refer to 6 NYCRR Part 750-J.2(a) and 750-2 for additional infonnation concerning monitoring and reporting 
requirements and conditions. 

b) The monitoring infonnation required by this pennit shall be swrunarized, signed and retained for a period of at least five years from 
the date of the sampling for subsequent inspection by the Department or its designated agent. Also, monitoring information 
required by this perm.it s.hall be summar.i2ed and reported by submitting; 

0 (if box is checked) completed and signed Discharge Monitoring Report (DMR) fonns for each_)_ month reporting period 
to the locations specified below. Blank fonns are available at the Department's Albany office listed below. The f"trst 
reporting period begins on the effective date of this pennit and the reports will be due no later than the 28th day ·of the 
month following the end of each reporting period. 

O (if box is checked) an armual report to the Regional Water Engineer at the address specified below. The annual report is 
due by February l and must sununarize information for January to December of the previous year in a format acceptable to 
the Department. 

O (if box is checked) a monthly "Wastewater Facility Operation Report .•. " (fonn 92-15-7) to the: · 

O Regional Water ~ngineer and/or 0 County Health Department or Environmental Control Agency specified below 

Send the ori2i11al (top sheet) of each DMR page to: 

Department of Environmental Conservation 
Division of Water 
Bureau of Water Compliance Programs 
625 Broadway 
Albany, New York 1223.3-3506 
Phone: (5 J 8) 402-8177 

Send an additional~of each DMR page to: 
Ulster County Health Department 
300 Flatbush Avenue 
Kingston, NY 12401 

Send the first !'.Qll (second sheet) of each DMR page to: 

Department of Environmental Conservation 
Regional Water Engineer 
Region 3 
200 White Plains Road, 51h Floor 

iarrytown, NY 10591-5805 
Phone: (914)-332-1835 

Noncompliance with the provisions of this permit shall be repo11ed to the Department as prescribed in 6 NYCRR Part 750-l .2(a) and 

750·2. 

Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, unless other test procedures have been 
specified in this pennit. 

Jfthe penninee monitors any pollutant more frequently than required by the permit, using test procedures approved under 40 CFR Part . 
136 or as specified in this pennit, the results of this monitoring shall be included in the calculations and recor~ing of the data on the 
Discharge Monitoring Reports. 

Calculation for aJI limitations which require averaging of measurements shall utilize an arithmetic mean unless otherwise specified in 
this pennit. 

Unless otherwise specified, all information recorded on the Discharge Monitoring Report shall be based upon measurements and 
sampling carried out during the most recently completed reporting period. 

h) Any laboratory test or sample analysis required by this permit for which the State Commissioner of Health issues certificates of 
approval pursuant to section five hundred two of the Public Health Law shatl be conducted by a laboratory which has been issued a 
cenificate of approval. Inquiries regarding laboratory certification should be sent to the Environmental Laboratory Accreditation 
Program, New York State Health Department Center for Laboratories and Research, Division of Environmental Sciences, The Nelson 
A. Rockefeller Empire State Plaza, Albany, New York 12201. 
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Bio Win user and configuration data 

Project details 
Project ref.: BWI Project name: Current Conditions 

Plant name: Kingston User name: MARPICATI 

Created: 5/23/2006 

Steady state solution 
SRT: 2.73 
Temperature: 20.0 

Flowsheet 

Saved: 8/12/2008 

BOD lnPr. settling tanks Aeration Tanks Final clarifiers 

__J~...--ai.__-:=l"+--=-::~-L T T • ! __ . ___ $_ (I • 

S· ludge 

~ 

Effluen1 

~ 

Configuration information for all Ideal primary settling tank units 

Physical data 
F.lemenr name Volume !Mil. Gal] Area (fr2} Depth (ft] 
P1. sculinp tanks 0.4625 5472.0000 J l.3 

Operating data Average (flow/time weighted as required) 
Element name Split tvpe Average Split spccificalion 
Pr. seuling tanks Flowratc (Under) 0. 18 

Element name Percent removal Blanket fraction 
Pr. senlinf tanks 60.00 0.10 

Configuration information for all Bioreactor units 

Physical data 
Element name Volume (M il. Gal] Area f ft2] Depth (ft} #of diffuse!'.'; 
Aeration Tanks J.1 807 9990.0000 15.8 2264 
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Operating data Average (flow/time weighted as required) 
Elemenl name Average DO Se1point 
Aerat ion Tnnks 2.0 

Aeration equipment parameters 
Element name kl in C = 

k J(PC)"0.25 + k2 

Ae>-ation Tanks 2.5656 

k2 inC >= 
kl(PC)"0.25 + k2 

0.0432 

Y in Kia = C Usg " Area of one 
Y - Usg ill diffuser 
[m'.\/(m2 d)) 
0.8200 0.0410 

Configuration information for all Sidestream Mixer units 

Physk al data 
Elen1ent n~me 

Sidcstream Mixer? 
Sidcstream MixerlO 

Volume[ Mil. Gal) 
0 
0 

Area[ ft2l 
N/A 
NIA 

Depth(fll 
NIA 
NIA 

Configuration information for all Splitter units 

Physical data 
Elemenl name Volume( Mil. Gal) Arealft2) Dcp1h(rt) 
Spli t1er4 0 NIA NIA 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Splh specification 
Spliucr4 Flowra1e (Side) 0.065 

Configuration information for all BOD Influent units 

Operating data Average (flow/time weighted as required) 
Element name BOD lnlluent BFPand OAF Recycle 
Flow 5.4 0.315 
Total Carbonaceous BOD mg/L 127.08 167.00 
Volatile suspended solids mg/L I I 3.41 I 15.00 
Tola! suspended solids mgTSSJL l 5 l .21 433.00 
Total Kjeklahl Nitrogen mgN/L 20.74 128.00 
Tolal P mgP/L 14.50 10.00 
Nitrate N mgNIL 0.00 0.00 
pH 7.60 7.30 
Alkalinily mmol/L 1.33 12.00 
Calcium mg/L I 60.00 160.00 
Magnesium mg/L 25.00 25.00 
Dissolved oxrgcn mg/L 0.00 0.00 

% of lank area 
covered by 
diffusers (%] 
10.0000 

Element name BOD lntlucnl BFPand DAF Recycle 
fbs - Readily biodcgl'adable (including Acetate) (gCOD/g llf" total COD) 
Fae - Ace1atc (gCOD/g of readily biodegradable COD] 
Fxsp - Non-colloidal slowly biodegradable [gCODlg of slowly dcgradublc 
COD) 
Fus - Unhiode:gradablc soluble (gCOD/g of total COD] 
rup - Un biodegradable part iculare [gCOD/g of total COD) 
Fna - Ammonia (gNH3-N/gTKN] 
Fnox - Particulate organic nitrogen (gN/g Organic N) 
Fnu~ - Soluble unhiodcgrnclahle TKN [gN/gTKNJ 
FupN - N:COD rat io for unhiodeg.radable part. COD [gN/gCOD) 
Fpo4 - Phospha te: (gP04-P/gTPJ 
FupP . P:COD ratio for influent unhiodcfraclnble parl. COD lgP/r;COD) 

0.2000 
0.1500 
0.8964 

0.0500 
0.1300 
0.7500 
0.5000 
0.0000 
0.0350 
0.5000 
0.0110 

0.2000 
0.1 500 
0.6849 

0.0500 
0.1 300 
0.6600 
0.5000 
0.0000 
0.0'.\50 
0.5000 
0.0110 
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FZbh - Non-poly·P helcrotrophs [gCOD/g of total COD] 
FZbm - Anoxic methanol utilizers [gCOD/g of rotal COO] 
FZba - Autotrophs {gCOD/g of total COD] 
FZbp - PAOs [£COD/g of total COD] 
FZbpa - Propionic acelogens [gCOD/g of rotal COD] 
FZbam - Acetoclastic methanogens lg CO Dig of total COD] 
f.Zbhm - H2-uti lizing methanogens lfCOD/t? of total CODj 

0.0001 
0.0001 
0.0001 
0.000! 
0.0001 
0.0001 
0.000 1 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
O.OOOJ 
0.0001 

Configuration information for all Ideal clarifier units 

Physical data 
Element name Volume (Mil. Gal) Area lft2) Depth (fl] 
Final clarificrs 0.7 109 8640.0000 11.0 

Operating data Average (flow/time weighted as required) 
Element name Split type Avera¥e Split specification 
Final clarifiers Flowraie I Under] 3596. 14 

Element name Average Temperature Rt:active Percent removal 13 lanket fraction 
Pinal clnrifiers Uses f IObal setting No 98.50 0.05 

Configuration information for all Effluent units 

Configuration jnformation for all Sludge units 

BioWin Album 

Album page - Influent 
BOD Influent 
Parameters Corn:. (mg/L) Mass rate (Ibid) Nor cs 
Volatile suspt.'11ded solids J 13.41 5110.84 
Total suspended solids 15 J.23 6815.19 
Particulate COD 181.43 8176.29 
Fillere<l COD 83. 10 3744.83 
Total COD 264.53 11 92 l.12 
Soluble P04-P 7.25 326.72 
Total P 14.50 653.45 
Filtered TKN 17.54 790.4 1 
Particulate TKN 3.20 144.24 
Total Kjeldahl Nitrogen 20.74 934.65 
Fil tered Carbonaceous BOD 49.35 2224.05 
Total Carbonaceous BOD 127.08 5726.88 
Tora!N 20.74 934.65 
Tolal inorganic N 15.56 700.99 
Alkalinity 1.33 27.08 mmoVL and kmoVd 
pH 7.60 
Vola1ilc fauy acids 7.94 357.63 
Total precipitated solids 0.00 0.00 
Total inorganic w.~pended solids 37.82 1704.35 
Ammonia N 15.56 700.99 
Nitrate N 0.00 0.00 

Parameters Value Units 
pH 7.60 
Ionized ammonium JS.34 mgN/L 
Unionized ammonia 0.2 1 mg NIL 
Toial dissolved C02 0.06 mmol/L 
Bkarbonatc 1.06 mmol/L 
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Carbonate: 0.00 mmol/L 
Unionized onho-P 0.00 mgPIL 
H2P04· 1.59 mgP/L 
HP04-· 5.66 mgP/L 
pQ4 •.. 0.00 mgP/L 
Metal pho.~phale (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMe/L 
McH2P04++ 0.00 mg Mell 
MeHP04+ 0.00 mgMe/L 
Acetic acid 0.01 mg/L 
Acetate 7.93 mg/L 
Propionic acid 0.00 mg/L 
Propionale 0.00 mg/L 
Jon ic strength O.Q2 
Flow 5.40 mgd 

Album page - Aeration Tanks 
Aernt ion Tanks 
Parameters Cone. (mg/L) Mass rate (lb/d) Notes 
Vola1ile suspended solids 602.42 32276.11 
Total suspended solids 986.84 52872.17 
Particulate COD 879.71 47132.70 
Filtered COD 16.14 864.98 
Tomi COD 895.86 47997.68 
Soluble P04-P 8.SJ 456.84 
Total P 26.41 1414.93 
Filtcre<.I TKN I 1.15 597.47 
Paniculate TKN 54.50 2919.90 
To1al Kjcldahl Nitrogen 65.65 3517.36 
Fillcred Carbonaceous BOD 1.93 103.17 
Total Carbonaceous BOD 363.45 19472.54 
Total N 73.86 3957.41 
Total inorganic N 17.73 949.98 
Alknlinity 0.65 15.76 mmol/L and kmolld 
pH 6.10 
Volatile fa11y acids 0.04 2.21 
Total precipitated solids 0.00 0.00 
Total inori;anic suspended solids 384.42 20596.06 
Ammonia N 9.52 509.93 
Nitrate N 8.21 440.04 

Parameters Value Units 
Hy<lr.iulic residence time 4.4 hours 
Flow 6.42 mgd 
MLSS 986.84 mg/L 
Dissolved oxygen 2.00 mg/L 
Total readily biodegradable COD 2.50 mg/L 
Total oxygen uptake rate 20.75 mgO/Uhr 
Camonact:0us OUR 13.38 mgO/l.Jbr 
Nitrogeoous OUR 7.37 mgO/Uhr 
Nitrate uptake rate 0.1 0 mgN/Vhr 
Nitrification rate 1.70 mgN/Uhr 
Denitrification rate O.JO mgN/L/hr 
Spec. dcnitc: rate per VSS 0.1 6 mgN/gVSS/hr 
Spec. denite rate per VASS 0.23 mgN/g VASS/hr 
Net Nitrate production rate 1.60 mgN/Uhr 
OTE 12.74 % 
OTR 208.28 lb/hr 
SOTE 39.50 % 
SOTR 631.14 lb/hr 
Air supply rate J566.l6 fl3/min (20C, l atm) 
Ai r Oow rate I diffuser 0.69 ft3/min (20C, I aim) 
#of di ffusers 2264.00 
Off gas flow rate (dry) 1552.61 f'l3/min 
Oxygen contenl 18.56 % 
Carbon dioxide content 1.85 % 
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Ammonia conu:nt 0.00 % 
Acrual DO sal. cooc. 8.86 mg/L 

Album page - Effluent 
Efnuent 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volarile suspended solids 10.61 484.14 
Total ~uspcnded solids 17.37 793.08 
Particulate COD 15.49 706.99 
Filtered COD 16.14 736.99 
Total COD 31.63 1443.98 
Soluble P04-P 8.53 389.24 
Total P 8.84 403.6! 
Filtered TKN 11.1,5 509.06 
Particulate TKN 0.96 43.80 
Total Kjeldahl Nitrogen 12.11 552.86 
Fillercd Carbonaceous BOD 1.93 87.90 
Total Carbonaceous BOD !!.29 378.44 
Total N 20.32 927.78 
Total inorganic N 17.73 809.40 
Alkalinity 0.65 13.43 mmol/L and kmol/d 
pH 6.JO 
Volatile fauy acids 0.04 J.89 
Total precipitated solids 0.00 0.00 
Total Inorganic suspended solids 6.77 308.94 
Ammonia N 9.52 434.47 
Nitrate N 8.21 374.93 

Parameters Value Units 
pH 6.10 
loni1.ed ammonium 9.51 mgN/L 
Unionized ammonia o.oo mgN/L 
Toral dis.solved C02 1.02 mmol/L 
B icarhonate 0.62 mmol/L 
Carbonate o.no rnmol/L 
Unioni1.cd onho-P o.oo mgP/L 
H2P04- 7.63 rngP/L 
HP04-- 0.90 mgP/L 
P04--· 0.00 mgP/L 
Metal phosphate (solid) o.oo mgTSS/L. 
Metal hydroxide (solid) 0.00 mg TS SIL 
Metal ion o.oo mgMe/l.. 
MeH2P04++ 0.00 mgMe/L 
McHP04+ o.oo mgMc/L 
Acetic acid 0.00 mg/L 
Acetate 0.04 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic s1rength O.Q2 
Flow 5.47 mgd 

Global Parameters 

Autotro:eh 
Namt? Default Value 
Max. spec. growlh race I J/d) 0.90000 0.90000 J.0720 
Substraie (NH4) half sal. I mgNJL] 0.70000 0.70000 J.0000 
Aerobi<: decay race ( l/d] 0.17000 0.17000 1.0290 
Anoxic/anaerobic decay rate [ J/d] 0.08000 0.08000 1.0290 
C02 half sat. for auto1roehs [ mmol/L] 0.01000 0.01000 J.0000 

F~e l:IPAOJECl\5744001\FILEIENG\REVIS ED MODEL 8-08\Currenl·8-08.BWC5 



HeterotroEh 
Name oerauh Value 
Max. spec. growch race I Ill.I] 3.20000 3.20000 l.0290 
Suhsirate half sat. [mgCODIL) 5.00000 5.00000 1.0000 
Anoxic growth factor(·} 0 .50000 0.50000 1.0000 
Aerobic decay [I Id) 0.62000 0.62000 1.0290 
Anox iclanacrobic decuy 11 Id] OJOOOO 0.30000 l.0290 
Hydrolysis rare (AS) I l id] 2 .10000 2.1 0000 1.0290 
Hydro lysis half sa l. (AS) [-] 0 .06000 0.06000 1.0000 
Anoxic hydrolys is factor [ ·} 0.28000 0.28000 1.0000 
Anacr'obic hydrolysis factor[·) 0.50000 0 .50000 1.0000 
Adsorpcion rate o r colloids jU (mgCOD d)] 0 .80000 0.80000 1.0290 
Ammonifkation rate [U (mgN d)J 0.04000 0.04000 1.0290 
Fcm1entation rate [lid] 3.20000 3.20000 l.0290 
Fcmentation half sal. tmgCODIL] 5.00000 5.00000 1.0000 
Anaerobic growth factor (AS) I·] 0.1 2500 0.12500 1.0000 
Hydro lysis rate (AD) [lid) 0.1 0000 0.10000 l.0500 
Hydrolysis half sat. (AD) f mgCODIL) 0.15000 0.15000 1.0000 

Methanol utilizers 
Name Default Value 
Max. spec. growth rate of methanol u1i lizers I lid) 6 .40000 6.40000 1.0290 
Methanol half sat. [mgCOD/L] 0.50000 0 .50000 1.0000 
Aerobic decay rate of methanol utilizers [lid] 0.24000 0.24000 1.0290 
Anux iclanaerohic decay rate of methanol utilizers ( l Id] 0.12000 0.12000 l.0290 

PolyP 
Name Default Value 
Max. spec. growth rate I l/d] 0.95000 0 .95000 l.0000 
Max. spec. growth ralc, P-limiled ll/d j 0.42000 0.42000 1.0000 
Substrate half .~ar. (mgCOD/L] 0.10000 0. 10000 1.0000 
Substrate half sat., P-limitecl [mgCOD/L) 0.05000 0.05000 1.0000 
Magnesium half sat [mgMg!L] 0 .1 0000 0 .1 0000 l.0000 
Cation half sat. [mmol/L] 0.10000 0.10000 1.0000 
Calcium half sar. f mgCa/L) 0.10000 0 .10000 1.0000 
Aerobic decay rote f lid] 0 .10000 0 .10000 1.0000 
Anaerobic decay rate [ J/dj 0 .04000 0 .04000 l .0000 
Sequestration rate [ l/d] 6.00000 6.00000 1.0000 
Anoxic growth factor[·) 0.))000 O.:l'.'1000 1.0000 

ProEjonic Aceto~en 
Name Defauh Value 
Max. spec. growth rate [ l/d] 0.25000 0.25000 1.0290 
Substrate half sar. (mgCOD/L] 10.00000 10.00000 1.0000 
Acetate inhibition [mgCODIL} I 0000.00000 I 0000.00000 1.0000 
Decay rate [I /d] 0.05000 0.05000 1.0290 
Aer(lbic decay race [ l/d] 0.52000 0.52000 l .0290 

Mcthanogen 
Name Default Value 
Acetodastic Mu Max [lid] 0.30000 0.30000 l.0290 
H2-utili7.ing Mu Max [lid) 1.40000 1.40000 1.0290 
Acctoclastic Ks [mgCOD/LJ 100.00000 100.00000 1.0000 
H2-utilizing C02 half sat. Jmmol/L) 0.1 0000 0.10000 1.0000 
H2-uti liziog Ks (mgCOD/L] 0.10000 0.10000 1.0000 
Ace1oclastic propionic inhibition [rngCOD/L] I 0000.00000 I 0000.00000 1.0000 
Accloclas tic decay rate I l/d) O.l '.\000 O. l'.\000 1.0290 
Accloclastic aerobic decay rate ( l/d) 0.60000 0.60000 1.0290 
H2-utilizing decay rale [ l/d] 0.13000 0.13000 1.0290 
H2·utili1.ing aemhic decay rate [ J/d) 0 .60000 0 .60000 J.0290 
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pH Inhibition 
Name De fa uh Value 
Heterotrophs low pH limit l ·l 4.00000 4.00000 
Hetcrotrophs high pH limit[-) J0.00000 10.00000 
Methanol uliliiers low pH limit [-) 4.00000 4.00000 
Methanol utilizers high pH limit(-] J0.00000 10.00000 
Autotrophs low pH limit[·] 5.50000 5.50000 
Autotrophs high pH limit[-) 9.50000 9.50000 
PolyP heterotrophs low pH limi t [-) 4.00000 4.00000 
Poly P heterotrophs high pH limit[-] J0.00000 10.00000 
Heterotrophs low pH limit (anaerobic)(-) 5.50000 5.50000 
Heterotrophs high pH limit (anaerobic)[-) 8.50000 l!.50000 
Propionic acetogens low pH limit [-) 4.00000 4.00000 
Propionic acctogens high pH limit f-1 J0.00000 10.00000 
Acetoclastic methanogens low pH limit(-] 5.50000 5.50000 
Acctoclastic mcthanogens high pH limit[-] 8.50000 8.50000 
H2-utilizing mcthanogcns low pH limit[-] 5.50000 5.50000 
H2-utilizine mcthanogcns high pH limit (-1 8.50000 8.50000 

Switching Functions 
Name Default Value 
Heterotrnphic DO limit [nig02/L] 0.05000 0.05000 
Aerobic denit. DO limit (mg-02/L] 0.05000 0.05000 
Autotrophic DO limit [mg02/L] 0.25000 0.25000 
Anoxic N03 limit [mgN/L] 0.10000 0.10000 
NH3 nutrient limil [mgN/L] 0.00500 0.00500 
N03 nutrient limit [mgN/L] 0.00500 0.00500 
PolyP limit [mgP/L) 0.0 1000 0.01000 
VFA sequestration limit [mgCOD/L] 5.00000 5.00000 
P uptake limit [mgP/L] 0.15000 0.15000 
P nutrient limit [mgP/L] 0.00500 0.00500 
Heterotrophic Hydrogen limit [mgCOD/L] l.00000 1.00000 
Propionic aceiogens Hydrogen limit [m11COD/L) 5.00000 5.00000 

AutotroEh 
Name Default Value 
Yield [mgCOD/mgN] 0.24000 0.24000 
Nin biomass [mgN/mgCODJ 0.07000 0.07000 
Nin inen [mgN/mgCODJ O.o7000 0.07000 
Pin biomass [mgP/mgCODJ 0.02200 0.02200 
Pin inen [mgP/mgCOD) 0.02200 0.02200 
Fraction to emlogenous residue l ·l 0.08000 0.08000 
COD:VSS ratio ]mfCOD/mgVSS] 1.42000 l.42000 

Hetcrotroeh 
Name Default Value 
Yield (aerobic) [-1 0.66600 0.66600 
Yield (fennentation, low H2) [-] 0.10000 0.10000 
Yield (fenncntation. high H2) [-] 0.10000 0.10000 
Yield (fermentalion of' methanol)[-] 0.10000 0.10000 
H2 yield (fermentation low H2) H 0.35000 0.35000 
H2 yield CCem1cn1a1ion high H2) [·) o.o 0.0 
H2 yield (methanol fermentation) I·) 0.35000 0.35000 
Propionate yield (fc1111cnrn1ion. low H2) [·) 0.0 0.0 
Propionate yield {fermentation, high H2) [-] 0.70000 0.70000 
C02 yield (fc1mcntation, low H2) (-] 0.50000 0.50000 
C02 yield (fem1cn1a1ion, high H2) (-) 0.0 0.0 
Nin biomass fmgN/mgCOD] 0.07000 0.07000 
N in inert [mgN/mgCOD] 0.07000 0.07000 
Pin biomass (mgP/rngCOD] 0.02200 0.02200 
Pin inert [mgP/mgCOD] 0.02200 0.02200 
Endogenous Residue f-l 0.08000 0.08000 
COD:VSS ratio (mgCOD/mgVSS) 1.42000 1.42000 
Yield (anoxic) [-) 0.54000 0.54000 
Yiekl proEionic (aerobic)(-) 0.50000 0.50000 
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Yield propionic (anoxic) [-) 
Yield acetic (aerobic) l-l 
Yield acetic (anOl\ic) [·) 
Yield methanol (aerohic) [-) 
Adso'P. mal\. 1-1 

Methanol utilizer 
Name 
Yield (anol\ic} [ ·) 
Nin hiomass [mgN/mgCODJ 
Nin inert [mgN/mgCOD] 
Pin biomass lmgP/mgCOD) 
Pin inert tmgP/mgCOD] 
Endogenous Residue [-] 
COD:VSS ratio [mgCOD/mgVSS] 

PoJyP 
Name 
Yield (aerobic)(-] 
Yield (anoxic) [·] 
Aerobic P/PliA up!ake [mgP/mgCOD] 
Anoxie P/PHA uptake [mgP/mgCOD] 
Yield of PHA on sequestration[-] 
Nin biomass fmgN/mgCOD) 
Nin part. inert [mgN/mgCOO) 
Nin sol. inert lmgN/mgCOD) 
Pin biomass lmgP/mgCODJ 
Pin part. inert fmgP/mgCOD) 
Fraction to codogenous part.[· J 
lncn frac!ion of endogenous sol. 1-l 
P/Ac release ra! io [mgP/mgCOD) 
COD:VSS ra1io fmgCOD/mgYSS) 
Yield of low PP H 

Propionic Acctogen 
Name 
Yield (-] 
H2 yield[-] 
C02 yield[·) 
Nin biomass [mgN/mgCOD] 
Nin endogenous residue [mgN/mgCOD] 
Pin hiomass [mgP/mgCOD] 
P in endogenous residue (mgP/mgCOD] 
Fraction to endogenous residue [ ·] 
COD:VSS ratio I mgCOD/mgVSS] 

Methanogen 
Name 
Ace1odas1ic yield [-] 
H2-u1i lizing yield H 
N in aceloclaslic biomass [mgN/mgCOD] 
N in H2-111ili2ing biomass f mgN/mgCOD] 
Nin acetodas1ic em.log. residue [mgN/mgCOD) 
N in H2-utilizing eodog. residue (mgN/mgCOD] 
Pio aceloclastic biomass [mgP/mgCOD] 
Pin H2-utilizing biomass (mgP/mgCOD] 
Pin ace1oclas1ic cndog. rei;iduc tmgP/mgCOD] 
Pin H2-utilizing endog. residue tmgP/ mgCODJ 
Aceloclastic fraction to cndog. residue [-] 
H2-utilizing fraction to en dog. residue [-] 
Ace1oclas1ic COD:VSS ratio lmgCOD/mgVSS) 
H2-111i lizing COD:YSS rntio [mgCOD/mgVSS] 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

Def au II Value 
0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

0.40000 
omooo 
0.07000 
0.02200 
0.02200 
0.08000 
J .42000 

Default 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
I .42000 
0.94000 

Dcfaull 
0.1 0000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Value 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0.1 0000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0. 10000 
0.10000 
0.07000 
O.o7000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
J.42000 

Value 
0.10000 
0. 10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
l .42000 
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General 
Name 
Particulall: substrnte COD:VSS ratio [mgCOD/mgVSS) 
Particlolatc int!rt COD:VSS ratio [mgCOD/mgVSSJ 
Ash contt!Tlt of biomass (synthesi.~ ISS) [%) 
Molecular weight of other anions (mgfmmol) 
Molecular weight of other cations ( mg/mmol) 
Mg to P mole ratio in polyphosphate (mmolMg/mmolP] 
Cation 10 P 111ole ratio in poly1>hosphnte (meq/mmolPJ 

Defoult 

Cn to P mole ratio in polyphosphatt! (mmolCalmmolP) 
Cation to P mole ratio in organic phosphate (mcqlmmolP) 
Bubble rise velocity (unaerobic digester) (c:m/sj 

1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
035000 Blll'>hlc Sauter mt!an diameter (anacfobic digester) [cm) 

Mass transfer 
Name 
Kl for H2 [nvd) 
Kl for C0 2 Jm/dJ 
Kl for NHJ (midi 

Ot!fault 
17.00000 
10.00000 
1.00000 

Phys ico-chemical rates 
Name 
Struvitt! precipitat ion race ( l/d] 
Struvite red issolution rate [! It.I] 
Struvite half sal. [mgTSS/Lj 
HOP precipitation ratt! [U(molP d)) 
llDP redissolution rate [U(mol Pd)] 
HAP precipi tation rate (molHDP/(L d)) 

Physico-chemical constants 
Name 
S1ruvi1e solubility constant [moVL] 
HOP solubility product [moVL) 
HDP half sac. [ mgTSS/L] 

Value 
17.00000 
10.00000 
1.00000 

1.0000 
1.0000 
1.0000 

Default 
3.0000E+JO 
3.0000E+l I 
1.00000 
l.OOOOE+8 
l .OOOOE+8 
5.0000E-4 

Value 
J.OOOOE+IO 
3.0000E+l I 
1.00000 
l.OOOOE+8 
t.OOOOE+S 
5.0000E-4 

Default 

E<tn ilihrium soluble P04 with Al dosing al pH 7 ( mgP/L) 
Al to P ratio [molAllmolP) 

6.9180E- 14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
1.2590&9 
7.9430E- 13 
0.01000 
1.60000 
0.05000 
5.0120E-22 

Al(0H)3 solubi lity producl [mol/L] 
AIHP04+ dissociation conscanl [moVL] 
Equilibrium soluble P04 with Fe dosing at pll 7 [mgP/L) 
Fe to P ratio [molFt!lmolPl 
Fe(OH)3 solubility produce [mollLJ 
feH2P04++ dissociarion constanl I inoVLJ 

Aeratfon 
Name 
Alpha (surl) OR Alpha F (difl) (-] 
Beta(-) 
Surface pressure fkPa l 
Fractional cffec:livc saturation depth (Fed)[-] 
Supply gas C02 conccnt [vol.%] 
Supply gas 02 {vol. %] 
Off-gas C02 [vol. %) 
Off-gas 02 [vol.%) 
Off-gas H2 [vol.%) 
Off-gas NH3 [vol. %) 
Surface turbulenct! faccor [-) 
Set point controller ~nin (J 

Default 
0.50000 
0.95000 
101 .32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 

Value 
0.50000 
0.95000 
101.32500 
0.:32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 

Value 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

1.0240 
1.0240 
1.0000 
1.0000 
l.0000 
1.0000 

Value 
6.9180E-1 4 
2.7500E-22 
1.00()()() 
0,01000 
0.80000 
J.2590E+9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
5.0120E-22 
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Modified Vesilind 
Name 
Maximum Vcsil ind sc1tling velocity (Vo) [ft/min] 
Vcsilind hindered zone senling parameter (K) [Ug) 
Clarification switching function [mg/L] 
Specified TSS cone.for heighc calc. [mg/L] 
MaxinKtm compactabilicy constanl 1 l!l£fLl 

Double exponential 
Name 
Maximum Vesilind sen ling vclocicy (Vo) I rt/min} 
Maximum {practical) sen ling veloclcy (Vo') [fl/min) 
Hindered z.onc settling parameter (Kh) [Ug) 
Flocculenc woe seuling parameter (KI) [Ug] 
Maximum non-settleablc TSS [mg/L] 
Non-seuleable fraction(·} 
Specified TSS cone. for heifhl c11lc. (m[!/L] 

Default 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 

Value 
0.3873 
0.3700 
!00.0000 
2500.0000 
15000.0000 

Value 
0.934 1 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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Bio Win user and configuration data 

Project details 
Project name: Future Conditions - Phase 4 
Plant name: Kingston 

Created: 5123/2006 

Steady state solution 
SRT #0: 2.37 
Temperature: 20.0 

Flowsheet 

Project ref. : 57 4400 I 
User name: MARPICA TI 

Saved: 8/12/2008 

BOD lnPr. settling tanks Aeration Tanks Final clarifiers ,. 
E , .-J~- r 

BFPand DAF Recycle ,. 
E 

'-

0 ::::t:z:t • 
.--~~--_,.~...... 0 

5- ludge 

~ 

Effluenl 

"' ... .... 

Configuration information for all Ideal primary settling tank units 

Physical data 
Elernenl n~me Volume (Mil. Gnl) Arca (ft2J Depth (ft) 
Pr. scnling lanks 0.4625 5472.0000 I l.3 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specificntion 
Pr. Sl•t1ling tank.~ Flowrate I Under] 0. 18 

Element name Pc:rccn! removal Blunket fr.iction 
Pr. settling tanks 60.00 0.10 

Configuration information for all Bioreactor units 

Physical data 
Element name Volume (Mil. Gnl) Area (ft2) Depth (rt] # of diffusers 
At:rnrion Tanks 1.1807 9990.0000 15.8 2264 
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Operati ng data Average (flow/time weighted as required) 
Elemenl name Average DO Setpoint 
Aerat ion Tanks 2.0 

Aeration equipment parameters 
Element name kl in C= 

k I (PC)"0.25 + k2 

Aeration Tanks 2.5656 

k2 in C = 
kl(PC)"0.25 + k2 

0.0432 

Y in Kia = C Usg " Arca or one 
Y - Usg in diffuser 
lmJl(m2 d)I 
0.8200 0.04 10 

Configuration information for all Sidestream Mixer units 

Physical data 
Element name 
Sidestream Mixer? 
Sideslre<lm Mixer JO 

VolumclMil. Gnl) 
0 
0 

Arcal fl2) 
NIA 
NIA 

Dcpthlfl) 
NIA 
NIA 

Configuration information for all Splitter units 

Physical data 
Element name VolumejMil. Gal] Area(rt2} Depthlft] 
Spliiler4 0 NIA NIA 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specification 
Spliucr4 Flowratc (Side] 0.065 

Configuration information for all BOD Influent units 

Opera I ing data Average (flow/time weighted as required) 
Element name 
Flow 
Total Carbonaceous BOD mg/L 
Volalile suspended solids mg/L 
Tolal suspended solids mgTSSIL 
Toial Kjeldnhl Nitrogen mgN/L 
Total P mgP/L 
Nitrate N mgN/L 
pH 
Alkalinity mmol/L 
Calcium mg/L 
Magnesium mg/L 
Dissolved oxygen mg/L 

1300 Jnnuem 
6.3481 
138.4'2 
123.35 
164.47 
22.02 
13.80 
0.00 
7.60 
1.33 
160.00 
25.00 
0.00 

BFPand .DAF Recycle 
0.337 
17 l.OO 
118.80 
444.40 
135.20 
10.00 
0.00 
7JO 
12.00 
160.00 
25.00 
0.00 

% of tank area 
covered by 
diffusers[%] 
10.0000 

Element nam~ ROD Influent BFPand OAF Recycle 
Fbs • Rcndily hiodegradable (including Acetate) (gCOD/g of total COD) 
Fae - Acctale [gCODlg of readily hiodegradahle COD] 
Fxsp - Non-colloidal slowly biodegradahle (gCOD/g of slowly degradahlc 
COD] 
Fus • Unhiodegradable soluble igCOD/g or 1otal COD] 
Fup - Unhioc.Jegradable paniculate (gCODlg of total COD) 
Fna - Ammonia [gNH3-N/gTKN) 
Fnox · Parric'ulate organic nitrogen [gN/g Organic NJ 
Fnus · Soluble unbiodcgradable TKN [gNtgTKN) 
FupN - N:COD ratio for unhiodegradnh le part. COD fgN/gCOD] 
Fpo4 - Phnsplrnte (gP04-P/gTP) 
FupP - P:COD ratio for influent unbiodegradahlc part. COD [f P/gCOD] 

FUe l:l?AOJECT\5744001\FILEIENGIREVISED MODEL 8·08\FullileP4_6·08,BWC 

0.2000 
0.1500 
0.8952 

0.0500 
0.1300 
0.7500 
0.5000 
0.0000 
0.0350 
0.5000 
O.Ql JO 

0.2000 
0.1500 
0.6916 

0.0500 
0.1300 
0.6600 
0.5000 
0.0000 
0.0350 
0.5000 
0.0110 



FZbh - Non-1>oly-P hc1ero1rophs [gCOD/g or 101al COD] 
fZbm - Anoxic methanol utilizers fgCOD/g of 101al COD] 
FZba - Autotrophs [gCOD/g of 101al COD] 
FZbp - PAOs (gCOD/g of total COD) 
FZbpa - Propionic acewgens [gCOD/g of total COD] 
FZbam - Acctoclastic me1hanogens [gCOD/g of total COD] 
FZhhm - H2-utilii·.ing me1hanogens [gCOD/g of total COD) 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

Configuration information for all Ideal clarifier units 

Physical data 
Elcnu:nt name Volume [Mil. Gal] Arca [ fl2] Otlpth ffl] 
Final clarifiers 0.7109 8640.0000 I 1.0 

Operatjng data Average (flow/time weighted as required) 
Element name Split 1ype Average Splil spccilica1ion 
Final clarificrs l'lowrate (Under] 3596.14 

Elcmeol name Average Temperature Reactive Percent removal B lankct fraction 
Final clariliers Uses global scuing No 98.40 0.05 

Configuration information for all Effluent units 

Configuration infonnation for all Sludge units 

Bio Win Album 

Album page - Influent 
BOD Influent 
Paramtters Cone. (mg.IL) Mass rate (Ibid) Notes 
Volatile suspended solids 123.35 6534.77 
To1al suspended solids 164.49 8714.34 
Paniculatc COD 19733 10454.28 
Filtered COD 90.72 4805.93 
Total COD 288.05 15260.21 
Soluble P04-P 6.90 365.54 
Total P 13.80 731.09 
Filtered TKN 18.61 985.65 
Pank:ulale TKN 3.41 180.91 
To1al Kjcldahl Nitrogen 22.02 I !66.56 
Filleml Carbunaceous SOD 53.90 2855.61 
Total Curhonaceous BOD 138.42 7333.14 
Total N 22.02 1166.56 
Total inorganic N 16.52 874.92 
Alkalinity 1.:n 31.84 mmol/L and kmoVd 
pH 7.60 
Volutilc fauy acids 8.64 457.81 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 41.14 2179.57 
Ammonia N 16.52 874.92 
Nirrare N 0.00 o.oo 

Parameters Value Units 
pH 7.60 
Ionized ammonium 16.29 mgN/L 
Union i1.cd ammonia 0.23 mgN/L 
Toral dissolved C02 0.06 mmol/L 
Bic~ri'lonate J.06 mmol/L 
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Carbo11atc 0.00 mmol/L 
Unioni1.cd ortho-P 0.00 mgP/L 
H2P04- 1.51 mgP/L 
HP04-- 5.39 mgP/L 
P04--- 0.00 mgP/L 
M elal phosphate (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMe/L 
MeH2P0 4++ 0.00 mgMe/L 
MeHP04+ 0.00 mgMe/L 
Acetic acid O.Ol mg/L 
Acetate 8.63 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic strength 0,02 
Flow 6.35 mgd 

Album page - Aeration Tanks 
Aeration Tanks 
Parameters Cone. (mg/L) Mass ra1e (Ibid) No1es 
Volatile suspended solids 666.79 41123.19 
To1al suspended solids 1059.40 65336.50 
Particulate COD 974.11 60076.41 
Filtered COD 17.55 1082.10 
Total COD 991.65 61158.51 
Soluble P04-P 7.88 486.03 
Total P 27.67 1706.48 
Filtered TKN 15.23 939.47 
Panicula1c TKN 60.17 3711.01 
Total Kjeldahl Nitrogen 75.41 4650.48 
Fi ltered Carbonaceous BOD 2.12 13098 
Total Carbooact.-ous BOD 410.14 25294.84 
Total N 79.94 4929.95 
Total inorganic N 18.1 1 1116.86 
Alkalinity 1.10 30.91 mmol/L and kmol/d 
pH 6.34 
Volatile folly acids 0.05 2.87 
Total precipita1ed solids 0.00 0.00 
Total inorganic suspended solids 392.61 24213.31 
/\mmoniu N 13.58 837.39 
Nitrate N 4.53 279 47 

Parameters Value Units 
Hydraulic re.~idencc time 3.8 hours 
Flow 7.39 mgd 
MLSS 1059.40 mg/L 
Dissolved oxygen 2.00 mg/L 
Total re~dily biodegradable COD 2.75 m11/L 
Total oxygt.-n uptake rate 21.23 mgO/Uhr 
Carbonaceous OUR 16.21 mgO/Uhr 
Nitrogenous OUR 5.01 mgO/Uhr 
N itratc uptake rate 0.12 mgN/Uhr 
Nitrification rate 1.16 mgN/Uhr 
Deoitrification rate 0.12 mgN/Uhr 
Spec. <l enite rate per VSS 0.17 mgN/gVSS/br 
Spec. denite rale per VASS 0.25 mgN/gVASS/hr 
Net Nitrate production rate J.04 mgN/Uhr 
OTE 12.67 % 
OTR 213.68 lb/hr 
SOTE 39.27 % 
SOTR 647.52 lb/hr 
Air supply rate 1615 .85 ft 3/min (20C, I aim) 
Air flow rate I diffuser 0.71 ft3/min (20C, l atm) 
#of diffusers 2264.00 
Off gas flow rate (dry) 1600.48 ID/min 
Oxygen co111cnt 18.61 % 
Cart>on dioxide content 1.75 % 
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Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Album page - Effluent 
Efnuent 
Parameters Cone. (mg/L) Mass rate (Ibid) Noces 
Volatile suspended solids 12.24 657.97 
Total suspended solids 19.45 1045.38 
Particulate COD 17.88 961.22 
Filtered COD 17.55 943.00 
Total COD 35.43 1904.22 
Soluble P04-P 7.88 423.55 
Total P 8.24 443.08 
Fi!tered TKN 15.23 818.70 
Particulate TKN I.JO 59.3& 
Total Kjeldahl Nitrogen 16.34 878.08 
Filtered Carbonaceous BOO 2.12 114.14 
Total Carbonaceous BOD 9.62 516.76 
Total N 20.87 1121.62 
Totnl inorganic N 18.11 973.29 
Alkalinity 1.1 0 26.94 mmo11L and kmolld 
pH 6.34 
Volatile fatty acids 0.05 2.50 
Total precipitated solids 0.00 o.oo 
Total inorganic suspended solids 7.21 387.41 
AmmoniaN 13.58 729.74 
Nitrate N 4.53 243.55 

Parameters Value UnitS 
pH 6.34 
Ionized ammonium 13.57 mgN/L 
Unionized ammonia 0.01 mgNIL 
Total dissolved C02 I.OJ mmollL 
Bicarbonate 1.06 mmoVL 
Carbonate 0.00 mmoVL 
Unionized ortho-P 0.00 mgPIL 
H2P04- 6.54 mgP/L 
HP04-- 1.34 mgP/L 
P04--- 0.00 mgP/L 
Metal phosphate (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMe/L 
MeH2P04++ 0.00 mgMe/L 
MeHP04+ 0.00 mgMe/L 
AC\!lic acid 0.00 mg/L 
Acetate 0.05 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mglL 
Ionic strength 0.02 
Flow 6.44 mgd 

Global Parameters 

Autotro12h 
Name Default Value 
Max. spec. growth ra1e [lid) 0.90000 0.90000 1.0720 
Substrate (NH4) half sat. [mgN/L) 0.70000 0.70000 1.0000 
Aerobic decay rate [lid] 0.17000 0.17000 1.0290 
Anoxic/anaerohic decay rat~ ( l/d] 0.08000 0.08000 1.0290 
C02 half sat. for autotrnphs I mmol/L) 001000 0.01000 1.0000 

~ 
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Heterotroeh 
Name Default Value 
Max. spec. growth rate I lid) 3.20000 3.20000 1.0290 
Substrate half sat. [mgCOD/L] 5.00000 5.00000 1.0000 
Anoxic growth factor [·l 0.50000 0.50000 1.0000 
Aerobic decay I J/d] 0.62000 0.62000 1.0290 
Anoxic/anaerobic decay [ I /d] o.~oooo 0.30000 1.0290 
Hydrolysis rate (AS) { l/d] 2.10000 2.10000 1.0290 
Hydrolysis half sat. (AS) [ ·) 0.06000 0.06000 1.0000 
Anoxic hydrolysis faclor [·] 0.28000 028000 J.0000 
Anaerobic hydrol y~is factor (-1 0.50000 0.50000 1.0000 
Adsorption rate of colloids (U(mgCOD d)} 0.80000 0.80000 1.0290 
Ammonification rate [U(mgN d)} 0.04000 0.04000 l.0290 
Fcrmenlalion rate [I Id) :.l.20000 3.20000 1.0290 
Fcnnentation half sal. [mgCOD/L] 5.00000 5.00000 1.0000 
Anaerobic growth factor (AS) [-] 0.12500 0.12500 1.0000 
Hydrolysis rate (AD) [ l/d] 0.10000 0.10000 1.0500 
Mydrolysis half sal. (AD) [mfCOD/L] 0.1 5000 0.15000 1.0000 

Methanol utilizers 
Name Default Value 
Max. spec. growth rate of methanol utilizers [ l/dj 6.40000 6.40000 1.0290 
Methanol half sat. (mgCOD/L] 0.50000 0.50000 J.0000 
Aerobic decay rate or methanol utilizers [ltd) 0.24000 0.24000 l .0290 
Anoxic/anaerobic decay rate of methanol utilizers { l/dl 0. 12000 0.12000 1.0290 

Pol p 
Name Default Value 
Max. spec. growth rate [l/<l] 0.95000 0.95000 1.0000 
Max. sp11c. growth rate, P-limited [ l/dj 0.42000 0.42000 1.0000 
Substrate half sat. [mgCOO/L] 0.10000 0. 10000 1.0000 
Substrate half sat .. P-limited [mgCOD/L] 0.05000 0.05000 1.0000 
Magnesium half sat. frngMg/L] 0.1 0000 0.10000 1.0000 
C11ion hulf sat. fmmol/Ll 0.10000 O.JOOOO 1.0000 
Calcium ha lf sat. [mgCalL] 0.10000 O.llJOOO J.0000 
Aerobic decay rate l l/d] 0.1 0000 0.10000 1.0000 
Anaerobic decay rate [ l/d} 0.04000 0.04000 1.0000 
Sequestration rntc I lid] 6.00000 6.00000 1.0000 
Anoxic erowrh factor[-) 0.33000 0.33000 J.0000 

Propionic Aceto~en 
Name Default Value 
Max. spec. growth rate [ I /d] 0.25000 0.25000 1.0290 
Suhslrate half sat. (mgCOD/L) 10.00000 10.00000 1.0000 
Acetate inhibition fmgCOD/L] I 0000. 00000 I 0000.00000 1.0000 
Decay r:!lC f l/d} 0.05000 0.05000 l.0290 
Aerotiic dec~y rate f l/d] 0.52000 0.52000 1.0290 

Methanogen 
N~mc Default Value 
Acctoclastic, Mu Max ( l/d) 0.30000 OJOOOO I '°290 
H2-utilizing Mu Max [l/d] l.40000 l .40000 1.0290 
Acetoclastic Ks [mgCOD/LJ 100.00000 100.00000 I .OIJOO 
H2-utiliz.ing C02 half sat. f mmol/Ll 0. 10000 0.10000 1.0000 
H2 -11tilizing Ks (mgCOD/L] 0.10000 0.10000 l .0000 
Acctoclastic propionic inhibition [mgCODIL] I 0000.00000 I 0000.00000 1.0000 
Acetoclastic decay rate [ l/d] 0.13000 O.DOOO 1.0290 
Acetoclas tic aerobic decay rate [ I /d] 0. 6 ()()()() 0.60000 1.0290 
H2-utilizing dec8y rate [ l/d] 0. 13000 0.13000 1.0290 
H2-milizing aerotiic decay rate:: I lid] 0.60000 0.60000 1.0290 
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pH Inhibition 
Name Def au II Value 
Hcterotrophs low pll limit(-] 4.00000 4.00000 
Heterotrophs high pH limit[-) 10.00000 10.00000 
Methanol utiliT.ers low pH limit[-] 4.00000 4.00000 
Methanol utilirers high pH limit 1-l 10.00000 10.00000 
AutoLrophs low pH limit[-) 5.50000 5.50000 
Autotrophs high pH limit[-] 9..50000 9.50000 
PolyP hetcrotrophs low pH limit[-] 4.00000 4.00000 
Poly P heterotrophs high pH limit 1-1 10.00000 10.00000 
Hctcrotrophs low pH limit (anaerobic)[-) 5.50000 5.50000 
Hctcrotrophs high pH limit (anacrohic) [-] 8.50000 8.50000 
Propionic acetogcns low pH limit[-) 4.00000 4.00000 
Propionic acetogens high pH limit(-] 10.00000 10.00000 
Acctoclastic mcthanogens low pH limit(-) 5.50000 5.50000 
Acetoclastic methanogens high pH limit(-] 8.50000 8.50000 
H2-uti lizing mcthanogens low pH limit[-) 5.50000 5.50000 
H2-11tilizing methanogcns hifh pH limit{-] 8.50000 8.50000 

Switching Functions 
Name Default Va lue 
Heterotrophic DO limit (mg02/L] 0.05000 0.05000 
Aerobic denit. DO limit (mg02/L] 0.05000 0.05000 
Autotrophic DO limit (mg02/L] 0.25000 0.25000 
Anoxic N03 limit [mgN/L] 0.10000 0.!0000 
NH3 nutrient limit [mgN/L] 0.00500 0.(J-0500 
N03 nutrient limit (mgN/L) 0.00500 0.00500 
Po!yP limit (mgP/L) 0.01000 0.01000 
VFA sequestration limit [mgCOD/L] 500000 5.00000 
P uptake limit fmgP/L] 0.15000 0.15000 
P nutrient limit imgP/L] 0.00500 0.00500 
Hetcrolrophic Hydrogen limit [mgCOO/L] 1.00000 1.00000 
Prnpionic acctogens Hydrogen limi t lmgCOD/L) 5 .00000 5.00000 

AutotroEh 
Name Default Value 
Yield (mgCOD/mgN) 0 .24000 0.24000 
Nin biomass [mgN/mgCODJ 0.07000 0.07000 
Nin iner1 (mgN/mgCODJ 0.07000 0.07000 
Pin biomas~ [mgP/mgCOD) 0.02200 0.02200 
P in inert (mgP/m£COD] 0.02200 0.02200 
Fraction to endogenous residue[-] 0.08000 O.OllOOO 
COD:VSS ratio [mgCODlmfVSS] 1.42000 J.42000 

HeterotroEh 
Name Default Value 
Yield (aerobic) l-1 0.66600 0.66600 
Yield (fenncntation, !ow H2) [-J 0.10000 0.10000 
Yield (fermentation, high H2) ( -] 0.10000 0.10000 
Yield (fem1entation or m~thanol) [-) 0.10000 0.JOOOO 
H2 yield (fermentation low H2) 1-1 0.35000 0.35000 
H2 yield (fermentation high H2) f-J 0.0 0.0 
H2 yield (mcthnnol fcrm~nuuion) [-] 0.35000 O.J5000 
Propionate yield (fcm1cn1ation. low H2) [-) 0.0 0.0 
Propiunate yield (fermentation, high H2) f-1 0.70000 0 .70000 
C02 yield (fcm1cn1ation. low H2) 1-1 0.50000 0.50000 
C02 yield (fcm1cntation, high H2) 1-l 0 .0 0 .0 
N in biomass I mgN/mgCODJ 0.07000 0 .07000 
N in inert [mgN/mgCOD) 0.07000 0.07000 
Pin biomass lrngP/mgCOD) 0.02200 0.02200 
Pin iner1 [mgP/mgCOD] 0.02200 0.02200 
Endogenous Residue[-) 0.08000 0.08000 
COD:VSS ratio [mgCOD/mgVSS] 1.42000 1.42000 
Yield (unoxic) [-] 0.5400'0 0.54000 
Yield ~ro~ionic (aerobic) (-J 0.50000 0.50000 
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Yic:Jd propionic (anoxic) [-] 
Yield acetic (aerobic) [ -) 
Yield acetic (anoxic) [-] 
Yield methanol (aerobic){-) 
Adsorp. max. [-] 

Methanol utilizer 
Name 
Yield (anoxic) [·) 
Nin biomass (mgN/mgCOD] 
N in inert [mgN/mgCOD] 
Pin biomass [mgP/mgCOD) 
Pin inen [mgP/mgCODJ 
Endogenous Resi<luc (-J 
COD:VSS ratio ( mgCODlmfYSSJ 

Pol P 
Name 
Yield (aerobic) H 
Yield (anoxic) [-) 
Aerobic P/ PHA uptake [mgP/mgCOD] 
Anoxic P/PHA uptake [mgP/mgCOD) 
Yield of PHA on seQuestration [-] 
Nin biomass [mgN/ mgCOD) 
N in pan. inert [mgN/mgCOD] 
Nin sol. inc.n [mgN/mgCOD) 
Pin biomass [mgP/mgCOD) 
Pin pan. inert frngP/mgCODJ 
Fraction to endogenous part. [ ·) 
Inert fraction of endogenous sol. { ·) 
P/Ae release ratio (mgP/mgCOD] 
COD:VSS ratio [rngCOD/mgVSS] 
Yield of low PP f -] 

Propionic Acctogen 
Name 
Yield (-) 
H2 yield(-] 
C02 yield[-] 
N in hiomas.~ [mgN/mgCOD) 
N in endogenous residue (mgN/mgCOD) 
P in hiomas~ [mgP/mgCOD] 
Pin tmdogenous r~idue (mgP/mgCOD) 
Fraction to endogenous residue [ ·] 
COD:VSS ratio (mfCODln1fYSSl 

Methanogen 
Name 
Acetoclastic yield [-) 
H2-utilizing yield[-] 
Nin acetoclastic biomass [mgN/mgCODJ 
Nin H2-utilil.ing biomass {mgN/mgCOD) 
N in ~cetoclastic em.log. residue (mgN/mgCOD) 
N in H2-utilizing endog. residue (mgN/mgCOD] 
Pin aceloclastic biomass [mgP/mgCODJ 
Pin H2-utiliziag biomass [mgP/mgCOD] 
P in acc1ocl~stic endog. residue [mgP/mgCOD] 
Pin H2-utilizing endog. resi<l ut: (mgP/mgCOD] 
Acetoclastic frnction to endog. residue[-} 
H2-utilizing fraction [0 endog. residue[-] 
Acetoclastic COD:VSS ratio [mgCOD/mgVSS) 
H2-uti lizing COD:VSS ratio lmeCODlmfVSS] 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

Default Value 
0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
I .42000 
0.94000 

Default 
0.10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Value 
0.6'.\900 
052000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0.10000 
0.40000 
1.00000 
0.07000 
omooo 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.10000 
0. 10000 
0.07000 
O.Q7000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 

Value 
0.10000 
0.10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 
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General 
Name 
P~rticulatc substrate COO:VSS rat io (mgCOO/mgVSS] 
Paniculate inert COD:VSS ratio JmgCOO/mgYSSJ 
Ash content ofbiomass(synthesis ISS) (%) 
Molecular weight of other anions (mg/mmol) 
Molecular weight of other cations [ mg/mmol) 
Mg to P mole ratio in polyphosphate JrnmolMg/mmolPJ 
Cation to P mole mtio in J>Olyphosphatc (mcq/mmolP] 
Ca to P mole ratio in polyphosphate (mmoJCn/mmolP) 
Cation to P mole ratio in organic phosphate [meq/mmolPJ 
Bubble rise velocity (anaerobic digester) [cm/sj 
Bubble Sauter mean diameter (Maerobic digester) [cm] 

Mass transfer 
Name 
Kl for H2 [mid} 
Kl f0rC02 [mid] 
Kl for NH3 ltnld] 

Der au It 
17.00000 
10.00000 
1.00000 

Physico-chemical rates 
Name 
Struvite precipitat ion rate [lid) 
Struvitc redissolution rate ( I /d) 
Struvite half sat. [ mgTSS/L] 
HOP precipitation rate [U(molP d)) 
HOP redissolution rate [V(mol Pd)] 
HAP precipitation rate I moll IDP/(L <l )l 

Physko-chernical constants 
Name 
S1ruvite solubility constant I mol/L] 
HOP solubility product [moVL] 
HOP h3\f sat. [mgTSS/L] 

Value 
17.00000 
10.00000 
l .00000 

1.0000 
1.0000 
1.0000 

Default 
3.0000E+IO 
3.ClOOOE+l l 
1.00000 
I .OOOOE+8 
l.OOOOE+8 
5.0000E-4 

Equilibrium soluble P04 wi th Al dosing al pH 7 {mgP/ L] 
Al to P ratio [molAl/molPJ 
A1(0H)3 soluhility product (mol/L) 
AIHP04+ dissocialion constant [moVL) 
Equilibrium soluble P04 with Fe dosing at pH 7 (mgP/L) 
Fe 10 P ratio [molFe/mo!P] 
Fe(0 H)3 soluhility product [moVL] 
FeH2P04++ dissocia1ion constant jmoVL) 

Aeration 
Name 
Alpha (surl) OR Alpha F (diff) (-J 
Beta{-] 
Surface pressure [kPal 
Fractional t:llcctivc saturaiion depth (Fed)[-) 
Supply gas C02 conlenl [vol.%] 
Supply gas 02 [vol. %] 
Off-gas C02 [vol. %] 
Off-gas 02 (vol,%] 
Off.gas H2 [vol. %] 
Off-ga.~ NH3 (vol.%) 
Surface lurbulence factor [-] 
Set point co111rollcr ~ain (] 

Default 
0.50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 
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Value 

Default 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.0.SOOO 
0.01000 
23.90000 
0.35000 

3.0000E+IO 
3.0000E+l I 
1.00000 
l .OOOOE+8 
l .OOOOE+B 
5.0000E-4 

Default 
6.9180E-14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
l.2590E+9 
7.9430£-1 3 
0.01000 
1.60000 
0,05000 
5.0120E-22 

Value 
0.50000 
0.95000 
I 01.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 

Value 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.0 1000 
23.90000 
0.35000 

1.0240 
1.0240 
l.0000 
1.0000 
1.0000 
l.0000 

Value 
6.9180E-14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
I .2590E+9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
5.0120E-22 
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Modified Vesi lind 
Name 
Maximum Vesilind settling velocity (Vo) [ft/min] 
Vesilind hindered ione sellling parameter (K) (Ug] 
Clarification switching function [mg/L] 
Specified TSS cone.for height calc. [mg.IL] 
Maximum cornpactallility constant I mg/L) 

Double exponential 
Name 
Maximum Vcsilind sc11ling velocity (Vo) lfllmin) 
Maximum (practical) scllling velocity (Vo') lfllmin) 
Hindered ioncse11ling paramctcr(Kh) !Ug] 
Flocculent zone sen ling parameter (Kf) [llg] 
Maximum non-seuleable TSS [mg/L] 
Non-scn leabk fraction (-] 
Specified TSS cone. for hei_ght calc. (mg/Ll 
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Defaull 
0.3&73 
0.3700 
100.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.61 52 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 

Value 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

V~lue 

0.9341 
0.6 152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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Bio Win user and configuration data 

Project details 
Project name: Future Conditions - Phase 5 
Plant name: Kingston 

Created: 5/2312006 

Steady state solution 
SRT: 2.35 
Temperature: 20.0 

Flowsheet 

BOD lnPr. settling tanks 

BFPand DAF Recycle 
fl' 

E 
" 

Aeration Tanks 

Project ref.: 5744001 
User name: MARPICA Tl 

Saved: 811212008 

Final clarifiers 

Configuration information for all Ideal primary settling tank units 

Phys ical data 
Element name Volume !Mil. Gal] Area [n.2] Depth lfl] 
Pr. se1tling tanks 0.4625 5472.0000 J 1.3 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specification 
Pr. sculinf tanks Flowrute I Under) 0. 18 

Element name Per~ent removal Blanket fraction 
Pr. sen ling tanks 60.00 0.JO 

Configuration infonnation for all Bioreactor units 

Physical data 
Element name Volume [M i l. Gal] Arca !fl2J Depth [fr] #of diffusers 
Aeration Tanks l.1807 9990.0000 15.8 2264 
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Opera! ing data Average (flow/time weighted as required) 
Element oame Average DO Setpoint 
Aeration Tanks 2.0 

Aeration equipment parameters 
Element name k I in C = k2 in C = Y in Kia= C Usg A Area of one 

k I (PC)"0.25 + ~-2 kl(PC)"0.25 + k2 Y - Usg in diffuser 
lm'.ll(m2 d)J 

Aeration Tanks 2.5656 0.0432 0.8200 0.041 0 

Configuration information for all Sidestream Mixer units 

Physical data 
Element name Volumc! Mil. Gal] Arealft2] Depth[ ft) 
Sidestream Mixcr7 
Sidestream MlxerlO 

0 
0 

NIA 
NIA 

NIA 
NIA 

Configuration infonnation for all Splitter units 

Physical data 
Element name Volume!Mil. Gal] Arcaffl2) Depth I f t] 
Splitter4 0 NIA NIA 

Operating data Average (flow/time weighted as required) 
Elemtnt name Split type Average Split specification 
Spli11er4 Flowrate fSidel 0.065 

Configuration information for all BOD Influent units 

Operating data Average (flow/time weighted as required) 
Element name 
Flow 
Total Carhonaceous BOD mg/L 
Volati le suspended solids mglL 
Total suspended solids mgTSS/L 
Total Kjeldahl Nitrogen mgN/L 
Total P mgP/L 
Nitrate N mgN/L 
pH 
Alkalinity mmoVL 
Calcium mg/L 
Magnesium mg/L 
Dissolved oxygen mg/L 

BOD tnnucnt 
6.4036 
138.98 
123.84 
165.13 
22.08 
13.70 
0.00 
7.60 
l.33 
160.00 
25.00 
0.00 

BFPand DAF Recycle 
0.34 
171.50 
119.10 
445.60 
135.50 
10.00 
0.00 
7.30 
12.00 
160.00 
25.00 
0.00 

% of tank area 
covered by 
diffusers (%] 
10.0000 

Element name AOD lnOuent BFPand DAF Recycle 
Fbs - Re<1dily biodegradable (including Acetate) [gCOD/g of total COD] 
Fae - Acetate [gCOD/g of n:adily biodegradable COD] 
Fxsp. Non-colloidal slowly biodegradable [gCOD/g of slowly degradable 
COD] 
Fus . Un biodegradable soluble [gCOD/g of 101a I COD] 
Fup - Un biodegradable particulate [gCODlg of toral COD] 
Fna - Ammonia [gNH3-N/gTKN) 
FnoJ<. - Particula te org11nic nitrogen [gNlg Organic N] 
Fnus - Soluble unbiodcgmlahlc TKN [gNlgTKN] 
FupN - N:COD ratio for unbiodcgradable pa1t. COD (gN/gCODJ 
Fpo4 - Phosphate [gP04-PlgTP] 
FupP - P:COD rntio for influen! 11nhiodcgradahle pan. COD lgP/gCOD} 
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0.2000 
0.1500 
0.8951 

0.0500 
0. 1300 
0.7500 
0.5000 
0.0000 
0.0350 
0.5000 
0.0110 

0.2000 
0.1500 
0.69 13 

0.0500 
0. 1300 
0.6600 
0.5000 
0.0000 
0.0350 
0.5000 
0.01 10 
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FZbh - Non-poly-P heterotrophs [gCOD/g of total COD] 
FZbm - Anoxic meLhanol utilizers LgCOD/g of total COD] 
FZha - Autotrophs [gCOD/g of tota l COD] 
FZbp - PAOs [gCOD/g of total COO] 
FZbpa - Propionic acctogens [gCOD/g of total COD] 
FZbam - Acetoclastic: melhanogcns [gCOOlg of total COD] 
FZbhm - H2-utilizing rncthanogens [gCOD/g of total COD) 

0.0001 
0.0001 
O.OOOJ 
0.0001 
0.0001 
0.0001 
0.0001 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

Configuration information for all Ideal clarifier units 

Physical data 
Element name Volume !Mil. Gal) Arca [ft2) Depth (ft) 
Final clarifiers 0.7109 8640.0000 l LO 

Operat ing data Average (flow/ti me weighted as required) 
Eltmcrit name Split type Average Splil specification 
Fio~ I clnrificrs Flowrate !Under] 3596.14 

Element name Average Temperature Reactive Percent removal 8 lanket fracrion 
Final clariliers Uses g loha l setting No 98.40 o.os 

Configuration information for all Effluent units 

Configuration information for all Sludge units 

BioWin Album 

Album page - Influent 
BOD lnnuent 
Parameters Cone. (mg/L) Mass rate (lb/d) Notes 
Volatile suspended solids 123.84 6618.09 
Total suspended solid8 165.15 8825.80 
Panicu\atc COD 198.12 10587.57 
Fihered COD 91.09 4868. 11 
Total COD 289.21 15455.68 
Soluble P04-P 6.85 366.07 
Total P 13.70 732.14 
Filtered TKN 18.65 996.93 
Particulate TKN 3.43 183.04 
Total Kjeldahl Nitrogen 22.08 1179.97 
Filtered Carbonaceous BOD 54.13 2892.62 
Total Carbonuccous BOD 138.98 7427.1 8 
Total N 22.08 l 179.97 
Total inorganic N 16.56 884.98 
Alkalinity J.32 32.12 mmoVL and kmoVd 
pH 7.60 
Volatile fouy acids 8.68 463.67 
Total precipi tated rnlids 0.00 0.00 
Total inorganic suspended solids 41.31 2207.7 1 
Ammonia N 16.56 884.98 
Nitrate N 0.00 0.00 

Parameters Value Units 
pH 7.60 
Ionized ammonium 16.33 mgN/L 
Unionized ammonia 0.23 mgN/L 
Total dissolved C02 o.~ mmoVL 
B icarhunatc 1.06 mmol/L 
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CarbonaLe 0.00 mmoVL 
Unionized oiiho-P 0.00 mgP/L 
H2P04- 1.50 mgP/L 
HP04-- 5.35 mgP/L 
P04--- 0.00 mgP/L 
Metal phosphate (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMe/L 
MeH2P04++ 0.00 mgMdL 
MeHP04+ 0.00 mgMe/L 
Acetic acid 0.01 mg/L 
Acetare 8.67 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic strength 0.02 
Flow 6.40 mgd 

Album page - Aeration Tanks 
Aeration Tanks 
Paramerers Cone. (mg/L) Mass rate (lb/<l) Nores 
Volatile suspended solids 670.66 41689.00 
Total suspended solids 1065.01 66202.71 
Paniculate COD 979.79 60905.43 
Filtered COD 17.62 1095.29 
Total COD 997.41 62000.72 
Soluble P04-P 7.80 485.16 
TotalP 27.70 1722.01 
Filtered TKN 15.54 965.72 
Particulate TKN 60.51 3761.36 
ToLal Kjeldahl Nitrogen 76.04 4727.07 
Filtered Carbonaceous BOD 2.14 132.75 
Tota I Carbonaceous BOD 412.88 25665.22 
TotalN 80.31 4992.40 
Tolal inorganic N 18.15 11 28.00 
Alkaliniry 1.14 32.21 mmol/L and kmol/d 
pH 6.36 
Volatile fatty acids 0.05 2.9 1 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 394.35 24513.71 
Ammonia N 13.88 862.67 
Nitrale N 4.27 265.32 

Parameiers Value Uniis 
Hydraulic residence time 3.8 hours 
Flow 7.45 mgd 
Ml.SS 1065.01 mg/L 
Dissolved Ollygen 2.00 mg/L 
Tolal readily hiodegrndable COD 2.76 mg/L 
Total oxygen uptake rate 21.1 8 mgO/Uhr 
Carbonacoous OUR 16.39 mgO/Uhr 
Nitrogenous OUR 4.79 mgO!U hr 
Nitrate uptake rate 0.1 2 mgN/Uhr 
Nitrification rate I.I I mgN/Uhr 
Dcnirrification rate 0.12 mgN/Uhr 
Spec. denile rate per VSS 0.18 mgN/gVSS/hr 
Spec. denite r~te per VASS 0.25 mgN/g VASS/hr 
Net Nitrate production rate 0.99 mgN/Uhr 
OTE 12.67 % 
OTR 213.27 lb/hr 
SOTE 39.29 % 
SOTR 646.26 Jn.'hr 
Air supply rate 1612.01 fl3/min (20C, I arm) 
Air flow rate I diffuser 0.71 ft3/min (20C, I atm) 
# of diffusers 2264.00 
Off gas Oow rate (dry) I 596.5~ ft'.Vmin 
Oxygen conteol 18.61 % 
Carhon dioxide content 1.74 % 
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Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Album page - Effluent 
Efl)uent 
Parameters Cone. (mglL) Mass rate (Ibid) Notes 
Volatile suspended solids 12.30 667.02 
Total suspended solids 19.53 1059.24 
Particulate COD 17.97 974.49 
FillcredCOD 17.62 955.60 
Total COD 35.59 1930.08 
Soluble P04-P 7 .80 423.28 
Total P 8.17 443.07 
Fihered TKN 15.54 842.55 
Particulate TKN l.l I 60.18 
Total Kjeldahl Nitrogen 16.65 902.73 
Filtered Carbonaceous BOD 2.14 115.82 
Total Carbonaceous BOD 9.67 524.34 
Total N 20 .91 1134.22 
Total inorganic N 18.15 984.lJ 
Alkalinity 1.14 28.10 mmoVL and kmoVd 
pH 6.36 
Volatile fatty acids 0.05 2.54 
Total precipitated solids 0.00 0 .00 
Toca! inorganic suspended solids 7.23 392.22 
AmmoniaN 13.88 752.65 
Nitrate N 4.27 231.48 

Parameters Value Units 
pH 6.36 
Ionized ammonium 13.87 mgN/L 
Unionized ammonia 0.01 mgN/L 
To1al dissolved C02 J.01 mmol/L 
Bicarbonate 1.10 mmol/L 
Carbonate 0.00 mmol/L 
Unionized onho-P 0.00 mgP/L 
H2P04- 6.44 mgP/L 
HP04-- 1.36 mgP/ L 
P04 ..• 0.00 mgP/L 
Metal phosphate (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0 .00 mgTSS/L 
Metal ion 0.00 mgMelL 
McH2P04++ 0.00 mgMeJL 
MeHP04+ 0 .00 mgMdL 
Acetic acid 0 .00 mg/L 
Acetate 0.05 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic streng th 0.02 
Flow 6.50 mgd 

Global Parameters 

Autotro2h 
Name Default Value 
Max. spec. growth rate [l /d) 0.90000 0.90000 1.0720 
Subs trate (NH4) half sal. I mgN/ L] 0.70000 0.70000 J.0000 
Aerobic decay ra te [I /d] 0.17000 0 .1 7000 J.0290 
Anoxic/anaerohic decay rate [!Id] 0 .08000 0.08000 J.0290 
C02 halfsat. for aulotro~hs I mmol/L] 0 .0 1000 0 .01000 J.0000 
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Heterotroph 
Name Default Value 
Max. spec. growth rate I l/d] 3.20000 3.20000 1.0290 
Substrate half sat. (mgCOD/L) 5.00000 5.00000 J.0000 
Anoxic growth factor [-J OjOOOO 0.50000 1.0000 
Aerobic decoy ( l/d] 0.62000 0.62000 1.0290 
Anoxic/anaerobic dt:eay [lid) 0.30000 0.30000 J.0290 
Hydrolysis rate (AS) [lid] 2.10000 2.10000 1.0290 
Hydrolysis half sat. (AS) (-) 0.06000 0.06000 1.0000 
Anox ic hydro lysis factor [-] 0.28000 0.28000 1.0000 
Anaerobic hydrolysis factor [-] 0.50000 0.50000 1.0000 
Adsorption rnte of colloids ru(mgCOD d)J 0.80000 O.l\0000 1.0290 
Ammonification rate [U(mgN d)] 0.04000 0.04000 1.0290 
Fermentat ion rate [ I /d] 3.20000 3.20000 1.0290 
Fermentation half sa1. [ mgCOD/L] 5.00000 5.00000 1.0000 
Anac:robic growth factor (AS) [-] 0 .12500 0 .12500 1.0000 
Hydrolysis rate (AD) [ l/d] 0.10000 0.10000 J.0500 
Hydro lysis half sat. (AD) lm£COD/L] 0.15000 0.15000 1.0000 

.Methanol utilizers 
Name Default Value 
Max. spec. growth rate of methanol utilizers [ l/dj 6.40000 6.40000 1.0290 
Methanol half sat. [mgCOD/L] 0.50000 0.50000 1.0000 
Aerobic decay rate of methanol utilizers [ l/d] 0.24000 0.24000 J.0290 
Ano~ic/anaerobi c decay rate of methanol 11ti lizers f l/d) 0.12000 0. 12000 1.0290 

Pol P 
Name Default Value 
Max. spec. growth rate [l/d] 0.95000 0.95000 1.0000 
Max. spec. growth rate, P-limited [lid] 0.42000 0.42000 1.0000 
Substrate half sat. [mgCOD/L) 0 .10000 0.10000 1.0000 
Subsirate half sat., P·limited [mgCOD/L] 0.05000 0.05000 1.0000 
Magnesium halfsa1. tmgMg/L) 0.10000 0.10000 1.0000 
Cation half sat [ mmol/L] 0 .10000 0.10000 1.0000 
Calcium half sat. [mgCa/LJ 0.10000 0.10000 J.0000 
Aero bic decay rate [lid] 0.10000 0.10000 1.0000 
Anaerobic decay rate [I /d] 0.04000 0.04000 1.0000 
Sequesiration rate [ l /d} 6.00000 6.00000 l.0000 
Anoxic growlh factor f -l 0.33000 0.33000 1.0000 

Pro:eionic Acetogen 
Name Default Value 
Max. spec. growth rare f I /d] 0.25000 0.25000 1.0290 
Subs1ra1e tialf sat. I mgCOD/L] 10.00000 10 00000 1.0000 
Aet:tate inhibition [ mgCOD/L] 10000.00000 I 0000.00000 1.0000 
Decay rate [lid] 0.05000 0.05000 1.0290 
Aerobic decay rare fl/d] 0.52000 0.52000 1.0290 

.Methanogen 
Name Default Value 
Acetoclastic Mu Max (lid) 0.30000 0.30000 1.0290 
H2-utilizing Mu Max [ l/d] 1.40000 1.40000 1.0290 
Ace1oclas1ic Ks (mgCOD/LJ 100.00000 100.00000 1.0000 
H2-utilizing C02 half sat. [mmol/L] 0.10000 0.10000 1.0000 
H2-utilizing Ks [mgCOD/L] 0.10000 0.10000 1.0000 
Acetoclastic propiooic inhibition fmgCODIL] I 0000.00000 I 0000.00000 l.0000 
Acetoclastic decay rate (lid] 0.13000 0. 13000 1.0290 
Aceroclastic aerobic dt.'Cay rate [ l/d] 0.60000 0.60000 1.0290 
H2-urilizing decay rate [lid] 0.13000 0 .13000 1.0290 
HZ-utilizing aerobic dccuy rnre 11/d] 0.60000 0.60000 1.0290 
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pH Inhibition 
Name Dcfaull Value 
Hc1cro1rophs low pH limit l·l 4.00000 4.00000 
Hc1ero1rophs high pH limil l·l 10.00000 10.00000 
Mclhanol u1ilizcrs low pH limil H 4.00000 4.00000 
Methanol u1ilizers high pH limit [-J 10.00000 10.00000 
Auto1rophs low pH limit [-J 5.50000 5.50000 
Aut0trophs high pH limit (-) 9.50000 9.50000 
PolyP he1cro1rophs low pH limit I·) 4.00000 4.00000 
Poly P he1ero1rophs high pH limit ( · J 10.00000 10.00000 
Hctcrotrophs low pH limit (anaerobic) (·I 5.50000 5.50000 
Hcterotrophs high pH limil (11nncrobic) 1-J 8.50000 8.50000 
Propionic acetogens low pH limit[·] 4.00000 4.00000 
Propionic acctogens high pH limit H 10.00000 10.00000 
Acctoclastic me1hanogens low pH limit[·] 5.50000 5,50000 
Acc1oclas1ic melhanogens high pH limil l-J 8.50000 8.50000 
H2-u1iliz.ing mcthanogens low pH limit(-) 5.50000 5.50000 
H2·u1ilizinE meth~nogens high pH limit H 8.50000 8.50000 

Switching Functions 
Name Default Value 
Heterotrophic DO limit [mg02/L) 0 .05000 0.05000 
Aerobic denit. DO limit [mg02/L) 0.05000 0.05000 
Autotrophic DO limit lmg02/L] 0 .25000 0 .25000 
Anoxic NO'.l limit (mgN/L) 0.10000 0.10000 
NH3 nutrient limit [mgN/L) 0.00500 0 .00500 
N03 nulrient limit (mgN/L] 0.00500 0 .00500 
PolyP limit (mgP/L] 0.01000 0.01000 
VFA sequestration limit [mgCOD/L) 5.00000 5.00000 
P uptake limit fmgP/L] 0.15000 0.15000 
P nutrient limit [mgP/L] 0.00500 0.00500 
Heterotrophic llytlrogen limit [mgCOD/L] 1.00000 l.00000 
Propiook· acctogen.' Hydrogen limit lmgCOD/L) 5.00000 5 .00000 

AutotroEh 
Name Default Value 
Yield [mgCOD/mgN] 0 .24000 0.24000 
N in biomass [mgN/ mgCODJ 0.07000 0.07000 
N in inert [mgN/mgCODJ 0.07000 0.07000 
Pin biomass [mgP/mgCOD) 0.02200 0.02200 
Pin inert [mgP/mgCOD] 0.02200 0.02200 
Frac1ion to endogenous residue [ -] 0.08000 0.08000 
COD:VSS ratio JmfCOD/mgVSS] 1.42000 1.42000 

HeterotroEh 
Name Default Value 
Yield (aerobic) H 0.66600 0.66600 
Yield (fermentation, low H2) [·] 0.10000 0 .10000 
Yield (fermentation, high H2) [·] 0.10000 0.10000 
Yield (fennentation of methanol)[-) 0. 10000 0. 10000 
H2 yield (fermentation low H2) [-] 0.35000 0.35000 
H2 yield (fcm1encation high H2) (-] 0.0 0.0 
H2 yield (mcthMol ICm1c11tmion) (·] 0.35000 0.35000 
Propionate yield (fem1cntation. low H2) I ·J o.o 0.0 
Propionate yield (fcm1en1ation, high H2) l·l 0.70000 0.70000 
C02 yield (fem1en1ation, low H2) (·) 0.50000 0.50000 
C02 yield (fcm1entation, high H2) l·l 0.0 0.0 
N in biomass I mgN/mgCOD) 0.07000 0.07000 
Nin inert [mgN/mgCOD] 0.07000 O.o7000 
Pin biomass (mgP/mgCOD) 0.02200 0.02200 
P in inert [mgP/mgCOD] 0.02200 0.02200 
Endogenous Residue(-) 0.08000 0.08000 
COD:VSS ratio {mgCOD/mgVSS] l.42000 1.42000 
Yield (anoxic) f-1 0.54000 0.54000 
Yield e•-oeion ic < aerotiic) [-J 0.50000 0.50000 
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Yield propionic (anoxic) [-] 
Yield acetic (aerobic) [-] 
Yield acetic (anoxic) [-] 
Yield me1hanol (aerobic)[-] 
Adsorp. max. 1-1 

Methanol utilizer 
Name 
Yield (anoxic) [-) 
Nin biomass [mgN/mgCOD] 
N in in~rt I mgN/mgCOD] 
Pin biomass [mgP/mgCOD] 
P in inen I mgP/mgCOD] 
Endogenous Residue [-] 
COD:VSS rnlio fmgCOD/mgVSS) 

PolyP 
Name 
Yield (aerobic) [-) 
Yield {anoxic) [-] 
Aerobic P/PHA uptake [mgP/mgCOD] 
Anoxic P/PHA uptake [mgP/mgCOD) 
Yield of PHA on sequestration [-] 
Nin biomass [mgN/mgCOD) 
Nin part. ine1t (mgN/mgCOD] 
Nin sol. iner1 (mgN/mgCOD] 
Pin bioma•s [mgP/mgCOD) 
Pin pan. inert (mgP/mgCOD] 
Fraction to t:ndogenous part. [-] 
Inert fraction of endogenous sol. [-) 
P/Ac release ra1io [mgP/mgCOD] 
COD:VSS ratio [mgCOD/mgVSS] 
Yield of low PP[-) 

Propionic Acetogen 
Name 
Yield[-) 
H2 yield[-) 
C02 yield[·] 
N in biomass [mgN/mgCOD] 
Nin endogenous res i<.lue (mgN/mgCOD] 
Pin biomass [mgP/mgCODJ 
P in endogenous residue [mgP/mgCOD] 
Fraclion 10 endogenous residue [ -J 
COD:VSS ra1io [m¥COD/mgVSS] 

Methanogen 
Name 
Acetoclastic yield [-] 
H2-utiliz.ing yield[-] 
N in ace toclastic biomass [mgN/mgCOO] 
N in H2-u1ilizing biomass (mgN/mgCODJ 
N in ac:etoclas1ic cndog. residue [mgN/mgCOD] 
N in H2-111ili2ing endog. residue [mgN/mgCOD) 
Pin acetodastic biomass [mgP/mgCOD] 
Pin H2-u1ili1ing biomass [mgP/mgCOD] 
P in acetoclas lic cndog. residue [mgP/mgCOD] 
Pin H2-utilizing endog. residue [mgP/mgCOD] 
Accioclastic fraction lo endog. residue [-) 
H2-uti lizing fraction Lo endog. residue[-] 
Acetoclastic COD:VSS ralio fmgCOD/mgVSSJ 
H2-u1 ilizing COD:VSS ratio lmgCOD/mgVSS] 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

Default Value 
0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

0.40000 
0.07000 
O.Q7000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
O.o7000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Default 
0.10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
J.42000 

Value 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0.10000 
0.40000 
J.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.10000 
0.10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 

Value 
0.10000 
O.JOOOO 
0.07000 
0.07000 
0 07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 
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General 
Name 
Par1iculatc subs trate COD:VSS ratio fmgCOD/mgVSS) 
Particulate inert COD:VSS ratio [mgCOD/mgVSS) 
Ash conrent of biomass (synthesis ISS) [%) 
Molecular weight of other anions [mg/mmol] 
Molecular we ight of other cations lmg/mmol] 
Mg to P mole ratio in polyphosphate (mmolMg/mmolP) 
Cation lo P mole rnlio in polyphosphate [mcq/mmolPl 
Ca lo P mole ratio in polyphosphate [mmolCa/mmolP) 
Cation to P mole rntio in organic ph~phale [meqfmmolP) 
Buhb lc rise velocity (anaerohic dige~tcr) lcm/sj 
Bubble Sauter mean diameter (anaerobic digester) lcm] 

Mass transfer 
Name 
Kl for H2 (mid] 
Kl for C02 Lrnld] 
K l for NH3 lmld1 

Default 
17.00000 
10.00000 
1.00000 

Physico-chemical rates 

Value 
17.00000 
10.00000 
1.00000 

1.0000 
l.0000 
l .0000 

Dcfaull 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

Name Default Value 
Struvite precipitation rate [ J/d) 
Struvite redissolution rate [lid] 
Slruvitc half sat. [ mgTSS/L] 
HOP precipitation .rate [U(molP d)] 
HOP redissolution raic (U(mol Pd)] 
HAP precipitation rate lmolHDP/(L d)l 

Physico-chemical constants 
Name 
Struvitc solubility constant I moVLl 
HOP solubility product [moVL] 
HOP half sat. [mgTSS/L] 

3.0000E+IO 
3.0000E+l l 
1.00000 
I .OOOOE+8 
1.0000E+8 
5.0000E-4 

3.0000E+lO 
3.0000E+l l 
1.00000 
l.OOOOE+8 
l.OOOOE+8 
5.0000E-4 

Default 

Equilibrium soluble P04 with Al dooing at pH 7 (mgP/L) 
Al to P ratio [molAVmolP) 

6.9 1liOE- 14 
2.7500E·22 
1.00000 
0.01000 
0.80000 
J.2590E+9 
7.9430&13 
0.01000 
1.00000 
0.05000 
5.0120E-22 

Al(0H)3 sohibility product (moVL] 
AIHP04+ d issociation constant lmol/L] 
Equilibrium soluble P04 with Fe dosing at pH 7 [mgPIL] 
Fe to P ratio [ moll'e/molPJ 
Fe(0 H)3 solubility product fmoVL] 
FeH2P04++ dissociation constanl fmoVL] 

Aeration 
Name 
Alpha (~urf) OR Alpha F (diff) [-] 
Bela[-] 
Surface pressure [kPa] 
Fractional effective sat\rr.1tion depth (Fed) [-] 
Supply gas C02 content [vol. %] 
Supply gas 02 (vol. %] 
Off-gas C02 [vol. %] 
Off-gas 02 (vol. %] 
Off-gas H2 (vol.%] 
Off-gas NH3 [vol. %] 
Surface turbulence factor[-] 
Set poinl controller pin [) 

Derault 
0.50000 
0.95000 
JO 1.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
l.00000 
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Value 
0.50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 

Value 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
2'.1 .90000 
0.35000 

1.0240 
l .0240 
1.0000 
l .0000 
l.0000 
1.0000 

Value 
6.9 180E-14 
2.7500&22 
1.00000 
0.01000 
O.liOOOO 
l.2590E+9 
7.9430E-l 3 
0.01000 
J.60000 
0.05000 
5.0120E-22 
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Modified Vesilind 
Name 
Maximum Vesilind setlling velocity (Vo) (fl/min] 
Vesilind hindered zone sen ling parameter (K) (Ug) 
Clarification switching function [mg/L] 
Specified TSS cone.for height calc. [mg/L} 
MlL"imum compactability con.~tant Jmg/L] 

Double exponential 
Name 
Maximum Vcsilind se11ling velocity (Vo) (fl/min] 
Maximum (practical) sc111iog velocity (Vo') [fl/min} 
Hindered z.onc seuling pnr.imeter(Kh) [Ug) 
Flocculenl wne settling parameter (Kf) [Ug) 
Maximum noo-settleable TSS (mg/L) 
Non-seuleable fraction ( ·) 
Specified TSS cone. for height calc. [nlg/L] 
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Default 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.001 0 
2500.0000 

Value 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Value 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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APPENDIX D 

Bio Win Model Results for Future Conditions at Increased SRT Operation 



Bio Win user and configuration data 

Project details 
Project name: Future Conditions - Plug flow 
Plant name: Kingston 

Created: 5/23/2006 

Steady state solution 
SRT: 2.98 
Temperature: 20.0 

Flowsheet 

BOD lnPr. settling tanks 
'!"! 

~>+-:J~rr=:.11 

BFPand DAF Recycle ,, 
~ .... 

Aeration Tanks 

Project ref.: 5744001 
User name: MARPICATI 

Saved: 8/12/2008 

Final clarifiers Effluenf 

Configuration information for all Ideal primary settling tank units 

Physical data 
Element name Volume !Mil. Gal] Area (ft2) Depth ! fl) 
Pr. sculing tanks 0.4625 5472.0000 I J.3 

Operating data Average (flow/time weighted as required) 
Elemcm name Split type Avcrngc Split specification 
Pr. seuling tanks Plowratc (Under] 0.!8 

Element name Percent removal Blanket fraction 
Pr. senling tanks 60.00 O. JO 

Configuration inforn1ation for all Bioreactor units 

Physical data 
Element name Volume (Mil. Gal) Area [fl2) Depth [fl) # of diffusers 
Aeration Tanks 1.1 807 9990.0000 15.8 2264 
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Operating data Average (flow/time weighted as required) 
l:,lemcnt name Average DO Se1point 
Aera1ion Tanks 2.0 

Aeration equipment parameters 
Elemenl name 

Aerarion Tanks 

kl in C = 
kl(PC)"0.25 + k2 

2.5656 

k2 in C := 

k I (PC)"0.25 + k2 

0.0432 

Y in Kia := C Usg " Area of one 
Y • Usg in diffuser 
[m3/(m2 d)) 
0.8200 0.0410 

Configuration information for all Sidestream Mixer units 

Physical data 
Element name 
Sidcstream Mixer? 
Si<lescream Mixer lO 

Vol11melMil. Gal) 
0 
0 

Arcaffl2] 
NIA 
NIA 

Depth[ OJ 
NIA 
NIA 

Configuration inf onnation for all Splitter units 

Physical data 
Element name Volumc(Mil. Gal] Aren[ft2] Depth( fl] 
Spliuer4 0 NIA NIA 

Operating data Average (flow/time weighted as required) 
Elemcnr name Split type Average Split specilica1ion 
Spliuer4 Flowrate !Side] 0.065 

Configuration inf onnation for all BOD Influent units 

Opera ting data Average (flow/time weighted as required) 
Element name 
Flow 
Total Carbonaceous BOD mg/L 
Volatile suspended solids mg.IL 
To1al suspended solids mgTSSIL 
Total Kjeldahl Nitrogen mgNIL 
Total P mgPIL 
Nitrate N mgNIL 
pH 
Alkalinity mmoVL 
Calcium mglL 
Magnesium mg/L 
Dis.~olved oxygen mg/L 

BOD Influent 
6.4036 
138.98 
123.84 
165.13 
22.08 
13.70 
0.00 
7.60 
J.33 
160.00 
25.00 
0.00 

BFPand DAF Recycle 
0.343 
172.00 
l 19.00 
447.10 
136.00 
10.00 
0.00 
7 .30 
12.00 
160.00 
25.00 
0.00 

% of tank area 
covered by 
diffusers [%] 
10.0000 

rnemcnl name BOD Influent BFPand OAF Recycle 
Fbs • Readily biodegradable (including Acelale) LgCOD/g of 101al COD] 
Fae - Acetate [gCOD/g of readi ly biodegradable COD) 
Fxsp - Non.colloidal slowly biodegradable [gCODlg of slowly degradable 
COD] 
Fus • Unbiodegradable soluble [gCODlg of total COD] 
Fup - Un biodegradable particulate LgCODlg of total COD] 
Fna • Ammonia [gNH3·N/gTKN] 
Fnox • Paniculate organic nitrogen {gNlg Organic NJ 
Fnus ·Soluble unbiodegradahle TKN [gN/gTKNl 
FupN • N:COD ratio for unbiodegradable part. COD [pNlgCOD] 
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0.2000 
0. 1500 
0.8951 

0.0500 
0.1300 
0.7500 
0.5000 
0.0000 
0.0350 

0.2000 
0. 1500 
0 .6884 

0.0500 
0.1300 
0.6600 
0.5000 
0.0000 
0.0350 
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Fpo4 • Phosphare [gP04-P/gTP] 
FupP - P:COD ratio for influent unbiodegradatllc par1. COD [gP/gCOD] 
FZbh - Non-poly-P helerotrophs [gCOD/g of total CODJ 
FZbm - Anoxic methanol utilizers [gCOD/g of total COD] 
FZba. Aurotrophs [gCOD/g of total COD] 
FZbp- PAOs [gCOD/g ofto1al COD] 
FZbpa - Propionic acetogens [gCOD/g of 101al COD) 
FZham • Accloclastic merhanogeos [gCOD/g of total COD] 
FZbhm • H2-ur ilizing methanogcns (gCODlf of total CODJ 

0.5000 
0.0110 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0.5000 
0.QJIO 
O.OOOJ 
0.0001 
O.OOOJ 
0.0001 
0.0001 
O.OOOJ 
0.0001 

Configuration information for all Ideal c]arifier units 

Physical data 
Element name Volume (Mil. Gal] Area [ft2) Deprh [ft] 
Final clarificrs 0.7 109 8640.0000 11.0 

Operating data Average (flow/time weighted as required) 
Element name Split lype Average Split specifica1ion 
Final clarifiers Flowrate (Under] 4731.77 

Element name Average Temperature Reactive Percent removal Blanke! fraction 
Fina l clarificrs Uses g lobal setting No 98.40 0.05 

Configuration information for all Effluent units 

Configuration information for all Sludge units 

Bio Win Album 

Album page - Influent 
BOD Influent 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended solids 123.84 66 18.09 
Total suspended solids 165.15 8825.80 
Par1iculate COD 198.12 10587.57 
Fillere.d COD 91.09 4868.I I 
To1alCOD 289.21 15455.68 
Soluble P04-P 6.85 366.07 
Total P 13.70 732.14 
Filtered TKN 18.65 996.93 
Panicula1c TKN 3.43 183.04 
Tollll Kjeldahl Nitrogen 22.08 1179.97 
Filtered Carbonaceous BOD 54.13 2892.62 
Total Carbonaceous BOD 138.98 7427.18 
Total N 22.08 1179.97 
Total inorganic N 16.56 884.98 
Alkalinity 1.32 32.12 mmol!L and kmolld 
pH 7.60 
Vola tile fatty acids 8.68 463.67 
Total precipilaled solids 0.00 o.oo 
Tora! inorganic suspended solids 41 .31 2207.7 1 
AmmoniaN 16.56 884.98 
Nitra1eN 0.00 0.00 

Parameters Value Units 
pH 7.60 
Ionized ammonium 16.33 mgN/L 
Unionized ammonia 0.23 mg NIL 
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Total dissolved C02 0.06 mmoVL 
B icarbonalC J.06 mmoVL 
Carbonate 0.00 mmol/L 
Unionitcd ortho-P 0.00 mgP/L 
H2P04- J.50 mgP/L 
HP04-- 5.35 mgP/L 
P04--- 0.00 mgP/L 
Me1al phosphate (solid) 0.00 mgTSS/L 
Metal hydroll ide (solid) 0.00 mgTSSIL 
Metal ion 0.00 mgMe/L 
MeH2P04-t+ 0.00 mgMe/L 
MeHP04+ 0.00 mgMc/L 
Acetic acid 0.01 mg/L 
Acetate 8.67 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic strengrh 0.02 
Flow 6.40 mgd 

Album page - Aeration Tanks 
Aeration Tanks 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended solids 779.94 50454.60 
To1al suspended solids 1252.02 80993.17 
Particulate COD I 138.73 73664.40 
Filtered COD 17.30 I l 19.12 
Total COD 1156.02 74783.52 
Soluhle P04-P 7.86 508.71 
Total P 30.85 1995.86 
Filtered TKN l I.BO 763.13 
Particulate TKN 70.56 4564.68 
Total Kjel<Jahl Nitrogen 82.36 5327.80 
Filtered Carhonaceous BOD 1.91 123.40 
Total Carbonnceous BOD 469.49 30371.72 
Total N 90.54 5857.24 
Total inorganic N 18.38 I 188.98 
Alkalinity 0.60 17.58 mmoVL and kmoVd 
pH 6.07 
Volatile fatty acids 0.04 2.66 
Total precipitated solids 0.00 0.00 
Total ioorg~nic suspended solids 472.07 30538.57 
AmmoniaN J0.20 659.55 
Nitrate N 8.18 529.43 

Parameters Value Units 
Hydraulic residence time 3.7 hours 
Flow 7.75 mgd 
MLSS 1252.02 mg/L 
Dissolved ollygen 2.00 mg/L 
To1al readily biodegradable COD 2.48 mg/L 
Total Ollygen uptake rate 26.00 mgO/Uhr 
Carbonaceous OUR 17.24 mgO/Uhr 
Ni trogenous OUR 8.76 mgO/Uhr 
Ni1ra1e uptake rate 0.13 nigN/Uhr 
Nitrificution rate 2.02 mgN/Uhr 
Denitrifica1io11 rate 0.13 mgN/Uhr 
Spec. denite rati: per VSS 0.16 mgN/gVSSlhr 
Spec. dcnite ra1e per VASS 0.23 mgN/gVASS/hr 
Net Nitrate production rate J.90 mgN/Uhr 
OTE 12.13 % 
OTR 260.78 lb/hr 
SOTE 37.59 % 
SOTR 790.26 lb/hr 
Air supply rate 2060.19 ft3/min (20C, l atm) 
Air flow rate I diffuser 0.91 fl3/min (20C, I atm) 
#of diffusers 2264.00 
Off gas llow rate (dry) 2044.00 fl3/min 
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Oxygen content 18.66 % 
Carbon dioxide content 1.80 % 
Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Album page - Effluent 
Effluent 
Parumeters Cone. (mg/L) Mass rate (Ibid) Note~ 

Volatile suspended solids 14.88 807.27 
Total suspended solids 23.88 1295.89 
Particulate COD 21.72 1178.63 
Filtered COD 17.30 938.65 
Total COD 39.02 2117.28 
Soluble P04-P 7.86 426.68 
Total P 8.30 450.47 
Filtered TKN 11.80 640.07 
Particulate TKN 1.35 73.03 
Total Kjelllahl Nitrogen 13.14 713.JO 
Filtered Carbonaceous BOD 1.91 103.50 
Total Carbonaceous BOD 10.83 587.48 
TotalN 21.33 1157.16 
Total inorganic N 18.38 997.25 
Alkalinity 0.60 14.74 mmoVL and kmoVd 
pH 6.07 
Volatile fatty acids 0.04 2.23 
Total precipitaced solids 0.00 0.00 
Tolal inorganic suspended solids 9.01 488.62 
AmmoniaN 10.20 553.19 
Nitrate N 8.1 8 444.06 

Parameters Value Units 
pH 6.07 
Ionized ammonium 10.19 mgN/L 
Unlonizell ammonia 0.00 mg NIL 
Total dissolved C02 l.03 mmoVL 
Bicarbonate 0.57 mmoVL 
Carhonate 0.00 mmoVL 
Unionizell 0o1ho-P 0.00 mgP/L 
H2P04- 7.09 mgP/L 
HP04-· 0.77 mgP/L 
p04 ••. 0.00 mgP/L 
Metal phosphate (solid) 0.00 mgTSS/L 
Metal hydrox ide (solid) 0.00 mgTSS/L 
Metal ion (J.00 mgMe/L 
MeH2P04++ 0.00 mgMe/L 
MeHP04+ 0.00 mgMe/L 
Acetic acid 0.00 mg/L 
Acetate 0.04 mg/L 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Jon ic strength 0.02 
Flow 6.50 mgd 

Global Parameters 

AutotroEh 
Name Default Value 
Max. spec. growth rate [lid] 0.90000 0.90000 1.0720 
Substrate (NH4) half sat. [ mgN/L] 0.70000 0.70000 l .0000 
Aerobic decay rate [ l /d) 0.17000 0.17000 1.0290 
Anoxic/anaerobic decay rate I lid) 0.08000 0.08000 1.0290 
C02 half sat. for autotro~hs JmmoVL] 0.01000 0.01000 1.0000 
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HeterolroEh 
Name Default Value 
Max. spec. growth rate (l /d] 3.20000 3.20000 1.0290 
Substrate half sat. [mgCOD/L} 5.00000 5.00000 l.0000 
Anoxic growth fae1 or ( ·} 0.50000 0.50000 1.0000 
Aerobic decay (lid) 0.62000 0.62000 1.0290 
Anoxic/anacrobic decay [l/d) 0.30000 0.30000 l.0290 
Hydrolysis r.ite (AS) [ ltd] 2.10000 2.10000 1.0290 
Hydrolysis half sat. (AS)[·) 0.06000 0.06000 1.0000 
Anoxic hydrolysis fal·tor [-) 0.28000 0.28000 1.0000 
Anaerobic hydrolysis factor[-) 0.50000 0.50000 1.0000 
Adsorption rate of colloids [U(mgCOO d)J 0.80000 0.80000 1.0290 
Ammonification rate (U{mgN d)] 0.04000 0.04000 1.0290 
Fcm1entation rate f I /d] 3.20000 '.l.20000 1.0290 
Fermentat ion half sat. (mgCOD/L] 5.00000 5.00000 1.0000 
Anaerobic growth factor (AS) [ -] 0.12500 0.12500 l .0000 
Hydrolysis rate (AD) 11/d] 0.1 0000 0.10000 1.0500 
Hydrolysis half sat. CAD) I mgCOD/L] 0.15000 0.15000 1.0000 

Methanol utilizers 
Name Defo ult Value 
Max. spec. growth rate of methanol utilizers [lid} 6.40000 6.40000 1.0290 
Methanol half sat. [mgCOD/L) 0.50000 0.50000 1.0000 
Aerobic decay rate of methanol utilizers (lid] 0.24000 0.24000 1.0290 
Anoxic/anaerobic decay rate of methnnol 11tilizcrs [IJd] 0.1 2000 0.12000 1.0290 

PolyP 
Name Default Value 
Max. spec. growth rate [ J/d) 0.95000 0.95000 1.0000 
MaA. spec. growth rate, P-limited I J/d] 0.42000 0.42000 l.0000 
Substrate half sat. [mgCOD/L} 0.1 0000 0.10000 1.0000 
Substrate half sal. , ?-limited [mgCOD/L] 0.05000 0.05000 1.0000 
Magnesium half sat. [mgMg/L) O.HXlOO 0. I 0000 t .0000 
Cation half sat. [mmol/L) 0.1 0000 0.10000 1.0000 
Calcium half sat. [mgCalL] 0.10000 0.10000 1.0000 
Aerobic decay rate [lid) 0.10000 O.J OOOO 1.0000 
Anaerobic decay rnte l l/d) 0.04000 0.04000 1.0000 
Sequestration rate [lid] 6.00000 6.00000 1.0000 
Ano~ ic t rowlh factor l-] 0.33000 0.33000 1.0000 

Propionic Acetogen 
Name Default Value 
Max. spec. growth rate [I /d] 0.25000 0.25000 1.0290 
Substrate half sat. [ mgCOD/L] 10.00000 10.00000 1.0000 
Acetate inhibition [mgCOD/L] I 0000.00000 I 0000.00000 1.0000 
Decay rate [!Id} 0.05000 0.05000 J.0290 
Aerobic decay rate [I /d] 0.52000 0.52000 1.0290 

Methanogen 
Name Default Value 
Acetoclas1k· Mu Max l J/d] 0.30000 0.30000 1.0290 
H2-utilizing Mu Ma,_ [ l/d] 1.40000 1.40000 1.0290 
Acctoclastic Ks [mgCOD/L) 100.00000 100.00000 1.0000 
H2-utilizing C02 half sat. (mmol/L] 0.10000 0.10000 1.0000 
HZ-utilizing Ks [mgCOD/L] 0. 10000 0.10000 1.0000 
Acetoclast ic propiooic inhibition (mgCOD/L] I 0000.00000 I 0000.00000 1.0000 
Acctoclastic decay rate [I /cl] 0. !3000 0.1 3000 1.0290 
Acctoclastic aerobic decay rate {lid] 0.60000 0.60000 1.0290 
H2-utiliiing decay rate [ l/d] 0. J:>OOO 0.13000 l.0290 
H2-uli li1.ing aerobic decay rate [ l/d] 0.60000 0.60000 1.0290 

F• e 1:\PROJECT\5744001\FtLE\ENG\REVISEO MODEL 8-06\FU!tJ<ePF _8-08.BWC 



... 

pH Inhibition 
Name Default Value 
Heterotrophs low pH limit[-] 4.00000 4.00000 
Heterotrophs high pH limit [-] 10.00000 10.00000 
Methanol utilizers low pH limit(-] 4.00000 4.00000 
Methanol utilizers high pH limit[-] 10.00000 10.00000 
Autmrophs low pH limit [-} 5.50000 5.50000 
Autotrophs high pH limit [-] 9.50000 9.50000 
PolyP heterotrophs low pH limit(-) 4.00000 4.00000 
Poly P heterorrophs high pll limit [-] J0.00000 10.00000 
Heterotrophs low pH limit (anaerobic) [-] 5.50000 5.50000 
Heterotrophs high pH limit (anaerobic) [-] 8.50000 8.50000 
Propionic acetogcns low pH limit [-] 4.00000 4.00000 
Propionic acetogens high pH limit(-] 10.00000 10.00000 
Acetoclastic metltanogens low pH limit H 5.50000 5.50000 
Acctoclastic methanogens high pH limit(-] 8.50000 8.50000 
H2-utilizing mcthanogens low pH limit[-] 5.50000 5.50000 
H2-uti liz.ing mcthunogens high pH limit f-1 8.50000 8.50000 

Switching Functions 
Name Default Value 
Heterotrophic DO limit (mg02/L] 0.05000 0.05000 
Aerobic denit. DO limit (mg02/L) 0.05000 0.05000 
Autotrophic DO limit [mg02/L] 0.25000 0.25000 
Anoxic N03 limit (mgN/L) 0.10000 0.10000 
NH3 nutrient limit (mgN/L] 0.00500 0.00500 
N03 nutrient limit (mgN/L] 0.00500 0.00500 
PolyP limit [mgP/L] 0.01000 0.01000 
VFA sequestration limit [mgCODIL) 5.00000 5.00000 
P upu1ke limit fmgP/L] 0.15000 0.15000 
P nutrient limit [mgP/L] 0.00500 0.00500 
Hcterotrophic Hydrogen limit (mgCOD/L] 1.00000 J.00000 
Propionic accrogens Hydrogen limit [mgCOD/Ll 5.00000 5.00000 

AutotroEh 
Name Default Value 
Yield [rngCOD/mgN] 0.24000 0.24000 
Nin biomass fmgN/mgCOD] 0.07000 0.07000 
N in inert [mgN/mgCOD] 0.07000 0 ,07000 
P in biomass [mgP/mgCOD] 0.02200 0.02200 
Pin inert [mgP/mgCOD] 0.02200 0.02200 
Fraction to endogenous residue(-] 0.08000 0.08000 
COD:VSS ratio lmgCOD/mgVSS] 1.42000 1.42000 

HeterotroEh 
Name Default Value 
Yield (aerobic)[-) 0.66600 0.66600 
Yield (fem1entation, low H2) [-] 0.10000 0. 10000 
Yield (fcm1entation, high H2) [-] 0.10000 0.10000 
Yield (fcnnentat ion of methanol) [-] 0.10000 0 .10000 
H2 yield (fem1enta1ion low H2) [-} 0.35000 0.35000 
H2 yield ( fcm1cntation high H2) [-] 0.0 0.0 
H2 yield (methanol fcn11cntation) 1-1 0.35000 0.35000 
Propionme yield (fermentation, low H2) (-] 0.0 0 .0 
Propionate yield (fem1cntn1ion, high H2) (-] 0 .70000 0.70000 
C02 yield (fem1cntation. low H2) 1-J 0.50000 0.50000 
C02 yield (fem1enlation, high H2) [-) 0 .0 0.0 
Nin bioma.o;s {mgN/mgCOD] 0.07000 0 .07000 
Nin inert (mgN/mgCOD] 0.07000 0.07000 
P in biomass ( nigP/mgCOD] 0.02200 0.02200 
Pin inert [mgP/mgCOD] 0 .02200 0 .02200 
Endogenous Residue {-] 0.08000 0 .08000 
COD:VSS ratio [mgCOD/mgVSS] 1.42000 1.42000 
Yield (anoxic) [-) 0.54000 0.54000 
Yield propionic (aerobic) l-1 0.50000 0.50000 
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Yield propionic (anO)(ic) [-) 
Yield acetic {aerobic) [ ·] 
Yield acetic (anoxic) [-] 
Yield methanol (aerobk) l-l 
Adsorp. max. [-J 

Methanol utilizer 
Name 
Yield (anoxic) [-] 
Nin biomass [mgN/mgCOD] 
N in inert [mgN/mgCOD] 
Pin biomass (mgP/mgCOD] 
P in inert [mjlP/rngCOD) 
Endogenous Residue(-] 
COD:VSS ratio [rngCOD/mgVSSl 

Pol P 
Name 
Yield (aerobic) l-l 
Yield (anoxic) [-) 
Aerobic P/ PHA uptake [mgP/mgCOD] 
Anoxic P/PHA uptake [mgP/mgCOD] 
Yield of PHA on seqn~scracion [-] 
N in biomass [mgN/mgCOD) 
N in pan. inen [ mgN/mgCOD] 
Nin sol. inen [mgN/mgCOD) 
P in biomass (mgP/mgCOD) 
Pin part. incn fmgP/mgCOD) 
Fraction lo endogenous part. [ ·] 
Inert fraction of endogenous sol. [-J 
P/Ae release ratio [mgP/mgCODJ 
COD:VSS ratio (mgCOD/mgVSS) 
Yield of low PP[-] 

Propionic Acetogen 
Name 
Yield(-] 
H2 yield(-] 
C02 yield[-) 
Nin biomass [mgN/mgCOD) 
Nin endogenous f'l'Sidue [mgN/mgCODJ 
P in biomass [mgP/mgCOD) 
Pin endogenous residue [mgP/mgCOD] 
Frac tion to endogenous residue l-l 
COO:VSS rnlio lmpCOD/mgVSS] 

Methanogen 
Name 
Acetoclastic yield [ • l 
H2-utiliz.ing yield l-l 
Nin acetodastic biomass [mgN/mgCOD] 
Nin H2-utili1.ing biomass [mgN/mgCOD] 
N in neecoclastic emlog. residue [mgN/mgCOD] 
N in H2-utilizing cndog. residue [mgN/mgCODJ 
Pin acetoclastic biomass [mgP/mgCOD] 
P in H2-u1ili2ing biomass [mgP/mgCOD] 
P in acetoclastic endog. res idue [mgP/mgCOD] 
Pin H2-utilizing cndog. residue [mgP/mgCOD] 
Acecoclastic fraction to cndog. res idue[-) 
H2-uti liz.ing fraction 10 endog. residue [-] 
Acetoclastic COD:VSS ratio fmgCOD/mgVSS] 
H2-111ilizing COD:VSS ratio [mgCOD/rngVSSl 

0.41000 
0.40000 
0.32000 
0.50000 
1.00000 

0.4 1000 
0.40000 
0.32000 
0.50000 
1.00000 

Default Value 
0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
l.42000 

Default 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Default 
0. 10000 
0.40000 
J.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Value 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
O.D7000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0.10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0. 10000 
0.10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
O.OllOOO 
1.42000 
1.42000 

Value 
O.JOOOO 
0.10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 
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General 
Name 
Pa11iculate substrate COD:VSS ratio lmgCOD/mgVSSJ 
Particulate Inert COO:VSS ratio [mgCOD/mgVSS] 
Ash content of biomass (synthesis JSS) [%] 
Molecular weight of other anions [mg/mmol] 
Molecular weight of other cations lmg/mmol) 
Mg to P mole ratio in polyphosphate lmmolMg/mmolP] 
Cation to P mole ratio in polyphosphate [mcq/mmolP] 
Ca to P mole ratio in polyphosphate [mmolCaJmmolP) 
Cation to P mole ratio in organic phosphate [nlc!q/mmolP] 
Buhble rise velocity (anaerobic digester) {emfs] 
Bubble Sauter mean diameter (anaerobic digester) fem] 

Mass transfer 
Name 
Kl for H2 [mid] 
Kl for C02 lmld] 
Kl for Nll3 f m/d] 

Default 
17.00000 
10.00000 
1.00000 

Physico-chemical rates 
Name 
Struvite pn:cipitation rate (lid] 
Strnvite redissolution rate [lid] 
Struvite half sat. I mgTSS/L] 
HOP precipitation rate [U(molP d)] 
HOP redissolution rate [U(mol Pd)] 
HAP prccipi1<1tion rdlC [molHDP/(Ld)] 

Physico-chemical constants 
Name 
Strnvite solubility constant [moVLJ 
HDP solubility product [mol/L) 
HDP half sat. [mgTSS/L} 

Value 
17.00000 
10.00000 
1.00000 

1.0000 
J.0000 
1.0000 

Default 
3.0000E+IO 
3.0000E+I J 
1.00000 
l .OOOOE+8 
l.OOOOE+8 
5.0000E-4 

Equilibrium S~lh•ble P04 with Al dosing at pH 7 [mgP/L] 
Al to P ratio [molAllmolP] 
A1(0H)3 solubility product [moVL] 
AIHP04+ dissociation const.ant [mol/L) 
Equilibrium soluble P04 with Fe dosing at pH 7 [mgP/L] 
Fe to P ratio lmolfe/mo\P] 
Fc(0H)3 solubility prodm:t [moVL} 
FcH2P04++ dissociution constant [moVL) 

Aeration 
Name 
Alpha (surf) OR Alpha F (diff) [-) 
Beta {-] 
Surface pressure fkPa) 
Fractional effective saturation depth (Fed) [-] 
Supply gas C02 content [vol. %] 
Supply gas 02 [vol. %] 
Off-~as C02 [vol.%) 
Off-gas 02 [vol. %] 
Off-gos H2 [vol.%] 
Off-gas NH3 [vol. %] 
Surface turbulence factor f-1 
Set point controller f ain LI 

Default 
0.50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 
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Value 

Default 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

3.0000E+IO 
3.0000E+l l 
J.00000 
l .OOOOE+8 
l.OOOOE+8 
5.0000E-4 

Dcfaufl 
6.9180E-14 
2.7500&22 
1.00000 
0.01000 
0.80000 
l .2590EA-9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
5.0120E-22 

Value 
0.50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
J.00000 

Value 
J.60000 
J.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

J.0240 
1.0240 
J.0000 
J.0000 
1.0000 
1.0000 

Value 
6.9180E-14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
l .2590E+9 
7.9430&13 
0.01000 
1.60000 
0.05000 
5.0120E-22 
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Modified Vesilind 
Name 
Maximum Vesilind settling velocity (Vo) [JVmin] 
Vesi lind hindered zone sellling parameter (K) [Ug) 
Clarification swirching funcrion I mg/L] 
Specifie<l TSS cone.for height calc. [mg/L] 
Maximum compactahility cons1anl f mg/L] 

Double exponential 
Name 
Maximum Vesilind settling velocity (Vo) [ft/min) 
Maximum (practical) settling velociry (Vo') (ft/min) 
Hindere<l zone settling parameter (Kh) [Ug) 
Flocculent zone seuling parameter (Kl) (Ug] 
Maximum non-st:ttlcable TSS [mg/L] 
Non-settleahlc fracti on[·] 
Specified TSS cone. for hei!_!ht calc. ! mg/Ll 
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Default 
0.3H73 
0.3700 
J00.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 

Value 
0.38?3 
0.3700 
100.0000 
2500.0000 
15000.0000 

Value 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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APPENDJXE 

Bio Win Model Results for Future Conditions at Contact Stabilization Operation 



Bio Win user and configuration data 

Project details 
Project name: Future Conditions - Contact Stabilization 
Plant name: Kingston 

Created: 5/23/2006 

Steady state solution 
SRT #0: 12.34 
Temperature: 20.0 

Flow sheet 

BOD lnPr. settling tanks 

E ~~=----.---______, 

Project ref. : 5744001 
User name: MARPICATI 

Saved: 8/12/2008 

Final clatifiEffluen1 

Stabilization Contact 

BFPand DAF Recycle 
I(" 

I • . z ;-~' .... -d-c::=-=>+-• -] ~ '. -~ [ 
ludge E 

... 

Configuration information for all Ideal primary settling tank units 

Physical data 
Element name Volume !Mil. Gal) Area [rt2) Dcp1h [ft) 
Pr. scnling 1anks 0.4625 5472.0000 11.3 

Operating data Average (flow/time weighted as requ ired) 
Element name Split 1ypc Average Spli1 specilication 
Pr. sculinf tanks Flowrate I Under) 0.18 

Element name Percent removal Blanket fraction 
Pr. seuling tanks 60.00 0.10 

Configuration information for all Bioreactor units 

Physical data 
E.Jemtnt name 
Con1act 
Stabilir.arion 

Volume [Mil. Gal) 
0.3936 
0.7872 

Arca [fl2] 
3330.0000 
6660.0000 
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Depth [ft} 
15.8 
15.8 

# of diffusers 
755 
1509 



~· 

Operating data Average (flow/time weighted as required) 
Element name Average DO Setpoint 
Con1act 2.0 
Stahilization 2.0 

Aeration equipment parameters 
Element name kl in C : k2 in C = 

Contact 
Stabi lization 

kl(PC}"0.25 + k2 kl(PC)"0.25 -t k2 

25656 
2.5656 

0.0432 
0.0432 

Y in Kia= C Usg" Area of one 
Y - Usg in diffuser 
lm31(m2 d)) 
0.8200 0.04 I 0 
o.&200 o.0410 

Configuration information for all Sidestream Mixer units 

Physical data 
Element name VolumclMil. Gal] Arealfl2) Depth( fl) 
Sides tream MixerlO 
Sidestrcam Mixerl I 

0 
0 

NIA 
NIA 

NIA 
NIA 

Configuration information for all Splitter units 

Physical data 
Element name VolumelMil. Gal] Arcn[ft2) Depth[ fl) 
Spliucr4 0 NIA NIA 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specification 
Split1er4 Flowrate [Side] 0.065 

Configuration infonnation for all BOD Influent units 

Operatjng data Average (flow/time weighted as required) 
Ekmcn1name 
Flow 
Total Carbonacoous BOD mg/L 
Volatile suspended solids mg/L 
Total suspended solids mgTSS/L 
Total Kjeldahl Nitrogen mgN/L 
Total P mgPJL 
Nitrate N mgNIL 
pH 
Alkalinily mmol/L 
Cakium mg/L 
Magnesium mg/L 
Dissolvetl oxygtm mg/L 

BOD lntluent 
6.4036 
138.98 
123.84 
165.13 
22.08 
13.70 
0.00 
7.60 
J.33 
160.00 
25.00 
0.00 

AFPand DAF Recycle 
0.343 
172.00 
119.50 
447.JO 
136.00 
10.00 
0.00 
7.30 
12.00 
160.00 
25.00 
0.00 

% of tank area 
covered by 
diffusers I%] 
10.0000 
10.0000 

Element name lJOD Influent BFP~nd DAF Recycle 
Fbs • Readily bio<lcgrndahlc (including Acetate) lgCODlg of total COD] 
Fae - Acelate [gCODlg of readily hiodegradahle COD] 
Fxsp - Non-colloida I slowly biodegradable [gCODlg of slowly degradable 
COD] 
Fus · Unbiodcgradable soluble [gCODlg of total CODJ 
Fup - Unbiodcgradnblc paniculate [gCOD/g of total COD] 
Fon - Ammonia [gNH3-N/gTKN] 
Fnox . Paniculatc organic nitrogen [gNlg Organic Nl 
Fnus • Soluhle unhiodegradable TKN (gN/gTKN] 
FupN - N:COD rntio for unhiodef radahlc pan. COD [gNl£COD] 
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0.2000 
0.1500 
0.8951 

0.0500 
0.1300 
0.7500 
0.5000 
0.0000 
0.0350 

0.2000 
0.1500 
0.6916 

0.0500 
0. 1300 
0.6600 
0.5000 
0.0000 
0.0350 

2 



~ 

Fpo4 - Phospha1c [gP04-P/gTP] 
FupP - P:COD ratio for influenl unb;odegradable part. COD {gP/gCODJ 
FZblJ - Non-poly-P hc1erotrophs [gCOD/g of 101111 COD] 
FZbm - Anoxic methanol utilizers [gCOD/g of total COD] 
FZha - Au101rophs (gCOD/g of tolal COD] 
PZbp - PAOs [gCOD/g of total COD] 
FZbpa - Propionic acetogcns [gCOD/g of lOtal COD] 
FZbam - Acctoclastic melhanogens [gCOD/g of total COD) 
PZbhm - 112-ut ilizine mc1hunogens [i;COD/g of total COD) 

0.5000 
0.DIJO 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

0.5000 
0.0 110 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

Configuration information for all Ideal clarifier units 

Physical data 
Element name Volume fMi l. Gal] Arca [ft2] Depth (ft] 
final clarificrs 0.7109 8640.0000 I l.O 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specification 
Finni clnrifiers Flowratc [Under] 3596. 14 

Element name Average 'frmperature Reactive Percent removal Blanket fmction 
Final clarificrs Uses gloh11I selling No 98.40 0.05 

Configuration jnf ormation for all Effluent units 

Configuration information for all Sludge units 

BioWin Album 

AJbum page - Influent 
BOD lnnuenr 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended solids 123.84 6618.09 
Total suspended solids 165.15 8825.80 
Particulate COD 198.12 10587.57 
Filtered COD 91.09 4868.1 l 
Total COD 289.21 15455.68 
Soluble P04·P 6.85 ::166.07 
Total P 13.70 732.14 
Filtered TKN 18.65 996.93 
Particulate TKN 3.43 18.1.04 
Total Kjcldahl Nitrogen 22.08 I 179.97 
Filtered Carbonaceous BOD 54.1.1 2892.62 
Tora! Carbonaceous BOD 138.98 7427.18 
Total N 22.08 I 179.97 
Total inorganic N 16.56 884.98 
Alkalinity 1.32 32.12 mmol/L and kmoV<l 
pH 7.60 
Volatile fauy acids 8.68 463.67 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 41.31 2207.71 
Ammonia N 16.56 884.98 
Nitrate N 0.00 0.00 

Parameters Value Uni1s 
pH 7.60 
lonize<l ammonium 16.33 mgN/L 
llnioniz.ed ammonia 0.23 m0 N/L 
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To1al dissolved C02 0.06 mmol/L 
Bicartxmate 1.06 mmol/L 
Carbonalc 0.00 mmol/L 
Unionized ortho-P 0.00 mgP/L 
H2P04- 1.50 mgP/L 
HP04-- 5.35 mgP/L 
P04--- 0.00 mgP/L 
Metal phosphate (solid) 0.00 mgTSS/L 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMO!/L 
MeH2P04++ 0.00 mgMe/L 
MeHP04+ 0.00 mgMe/L 
Acetic acid 0.01 mg/L 
Acetate 8.67 mg/L 
Propionil: acid 0.00 mg/L 
Propionate 0.00 mg/L 
Ionic strength 0.02 
Flow 6.40 mgd 

Album page - Stabilization 
Srnhiliw1ion 
Paro meters Cone. {mg/L) Mass rale (Ibid) Notes 
Volatile suspended solids 2943.69 21741.1 3 
Total suspended solids 5831.69 4307 l.OO 
Particulate COD 4344.91 32090.12 
Filtered COD 15.84 116.98 
Total COD 4360.75 32207. 10 
Soluble P04-P 22.61 166.97 
Total P 103.24 762.48 
FilterwTKN 15.68 115.82 
Particulale TKN 254.39 1878.84 
Total Kjcldahl Nitrogen 270.07 1994.66 
Fihered Carhonaccous BOD 0.87 6.43 
TOU!I Carhonace(lus BOD 1080.76 7982.16 
Total N 283.45 2093.47 
Total inorganic N 27.87 205.83 
Alkalinity 0.06 0.21 mmol/L and kmol/d 
pH 5.09 
Volatile fauy acids 0.00 0.00 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 2888.00 21329.!!7 
Ammooia N 14.49 107.02 
Nitrate N 13.38 98.81 

Parameters Value Units 
Hydraulic residence time 2 !.3 hours 
Flow 0.88 mgd 
MLSS 5831.69 mgfL 
Dissolvt:d oxygen 2.00 mg/L 
To1al readily biodegradable COD 1.23 mg/L 
Total oxygen upiake rate 24.99 mgO/LJhr 
Carhonaceous OUR 21.94 mgO/Uhr 
Nitrogenous OUR 3.05 mgO/Uhr 
Nitrate uptukc rate 0.16 mgN/Uhr 
Nitrification rote 0.70 mgN/Uhr 
Dcnitrification rate O.l6 mgN/LJhr 
Sp~. denite ra1e per VSS 0.05 mgN/gVSS/hr 
Spec. denitc rate per VASS 0.12 mgN/gVASS/hr 
Net Nitrate production rate 0.54 mgN/Uhr 
OTE J2.28 % 
OTR 164.18 lb/hr 
SOTE 38.07 % 
SOTR 497.51 lb/hr 
Air supply rate 1280.80 flJ/min (20C, I atm) 
Air fl ow ra1e I <liffuser 0.85 fl 3/min (20C, I aim) 
# of diffusers 1509.00 
Off ps flow rate (dry) 1279.73 ftVmin 
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Oxygen conrent 18.40 % 
Carbon dioxide conten1 2.51 % 
Ammonia coment 0.00 % 
Acrual DO sat. cone. 8.86 m£/L 

Album page - Contact 
Coma ct 

Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended solids 417.98 25992.60 
Total suspended solid~ 791.95 49248.65 
Paniculatc COD 621.90 38673.81 
Filrered COD 35.44 2203.62 
Total COD 657.33 40877.43 
Soluble P04-P 8.53 530.22 
Total P 20.80 1293.31 
Filtered TKN 20.43 1270.66 
Particulate TKN 34.29 2132.32 
Total Kjeldahl Nitrogen 54.72 3402.98 
Fi lrered Carbonaceous BOD 14.71 915.06 
Total Carbonaceous BOD 191.51 11909.lO 
TotalN 56.54 3515.98 
Total inorganic N 19.90 1237.47 
Alkalinity 1.59 44.95 mmoVL and kmoVd 
pH 6.58 
Volatile fatly acids 0.39 24.07 
Total precipi1a1ed solids 0.00 0.00 
Total inorganic suspended solids 373.97 23256.05 
Ammonia N 18.08 1124.47 
Nitrarc N 1.82 J 13.00 

Parc1mete.rs Value Units 
Hydraulic residence time 1.3 hours 
Flow 7.45 mgd 
MLSS 791.95 mglL 
Dissolved oxygen 2.00 mg/L 
T01al readily biodcgmlahle COD 18.34 mg/L 
Total oxygen uptake rate 17.17 mgO/Uhr 
Carbonaceous OUR 15.92 mgO/Uhr 
Nitrogenous OUR 1.25 mgO/Uhr 
Nitrate uptake rate O.J J mgN/Uhr 
Nitrification rate 0.29 mgN/Uhr 
Denitrification rate 0.1 I mgN/Uhr 
Spec. denitc rnte per VSS 0.26 mgN/gVSS/hr 
Spec. denilc rate per VASS 0.62 mgN/gVASS/hr 
Net Nitracc product ion rate 0.18 mgN/Uhr 
OTE 13.11 % 
OTR 60.97 lb/hr 
SOTE 40.64 % 
SOTR 184.75 lb/hr 
Air supply rate 445.56 ft3/min (20C, I atm) 
Air flow rate I diffuser 0.59 ft3/min (20C, l aim) 
# of diffusers 755.00 
Off gas flow rate (dry) 432.93 fi3/min 
Oitygen content 19.16 % 
Carbon dioxide content 0.00 % 
Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Album page - Effluent 
Eff1uen1 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended solids 7.66 415.88 
Total suspended solids 14.52 787.98 
Pa11iculatc COD I 1.40 618.78 
Filtered COD 35.44 J 922.68 
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Fermentation rate I l/d] 
Fermentation ha lf sat. ( mgCOO/L) 
Anaerobic growth factor (AS) (-] 
Hydrolysis rate (AD) I lid) 
Hydrolysis hair sat. (AO} I mgCODILl 

Methanol utilizers 
Name 
Max. spec. growth rate of methanol utilizers [lid] 
Methanol half sal. [ mgCOD/L] 
Aerobic decay rate of methanol utilizers [I/ti] 
Anoxic/anaerobic decay rate of methanol util izers [ l Id) 

PolyP 
Name 
Max. spec. growth rate (lid) 
Max. spec. growth rate. P-limiled I lid] 
Substrate half sa l. [ mgCOD/ L] 
Substrate half sal., P-limited [mgCOD/L} 
Magnesium ltalfsal. (mgMg/L] 
Cation half sat. ( mmoVLJ 
Calcium half sat. (mgCa/L} 
Aerobic decay rate [ l/d] 
Anaerobic decay rate [I/ti] 
Sequestration rate [ I /d] 
Anoxic frowth factor(·) 

Propionic Acetogen 
Name 
Max. spec. growth ra1e [ l/d] 
Substrate half sat. [mgCOD/Ll 
Acetate inhibi1ioo [mgCOD/L] 
Decay rate [lid] 
Aerobic decay rate [I Id) 

Methanogen 
Name 
Ace1oclastic Mu Max [ l/u) 
H2-utilizing Mu Max [J/d] 
Acetoclastic Ks [mgCODIL] 
H2-utilizing C02 half sat. [mmoVL] 
H2-utilizing Ks [mgCOD/L] 
Acetoclsstic propionic inhibition [mgCOD/L] 
Acetoclastic decay rate I l/d} 
Acetoclastic aerobic decay rate [lid] 
H2-utili~ing decay rate [ l/d] 
H2-milizfog aerobic decay rate I l/d] 

pH Inhibition 
Name 
Heterotrophs low pH limit[-] 
Heterotroph~ high pH limit [-] 
Methanol ulilizcrs low pH limit(·) 
Methanol utilize~ high pH limi1 [· ) 
Aulotrophs low pH limit f-) 
AutO!l'Ophs high pH limi t [-] 
PolyP heterotrophs low pH limit [-] 
Poly P hcterotrophs high pH limit(-] 
Hctcrotrophs low pH l imi1 (anaerobic)[·] 
Heterotrophs high pH limil (anaerohic) (-] 
Pmpionic acc1ogens low pH limit[·] 
Propionic acetogens high pH limit( ·) 
Acetoclas1ic methanogens low pH limit[·] 

Defauh 
0.25000 
10.00000 
I 0000.00000 
0.05000 
0.52000 

3.20000 
5.00000 
0.12500 
0. 10000 
0.1 5000 

Default 
0.95000 
0.42000 
0.10000 
o.osooo 
0. 10000 
0. 10000 
0. 10000 
0. 10000 
0.04000 
6.00000 
0.33000 

Value 

3.20000 
5.00000 
0.12500 
0.10000 
0.15000 

Dcf:iult 
6.40000 
0.50000 
0.24000 
0.12000 

Value 
0.95000 
0.42000 
0.10000 
0.05000 
0. 10000 
0.10000 
0. 10000 
0.10000 
0.04000 
6.00000 
0.33000 

l .0290 
J.0000 
1.0000 
l.0500 
1.0000 

Value 
6.40000 
0.50000 
0.24000 
0.12000 

1.0000 
1.0000 
1.0000 
l.0000 
1.0000 
l.0000 
J.0000 
l .0000 
l.0000 
J.0000 
!.0000 

0.25000 
10.00000 

1.0290 
l.0000 
1.0000 
l.0290 
l.0290 

I 0000.00000 
0.05000 
0.52000 

Defaull 
0.30000 
1.40000 
100.00000 
0.10000 
0.10000 
I 0000.00000 
0.13000 
0.60000 
0.13000 
0.60000 

Defouh 
4.00000 
10.00000 
4.00000 
10.00000 
5.50000 
9.50000 
4.00000 
10.00000 
5.50000 
8.50000 
4.00000 
10.00000 
5.50000 

Y11l1JC 

Value 
0.30000 
1.40000 
100.00000 
0.10000 
0.10000 
I 0000.00000 
0.13000 
0.60000 
0. 13000 
0.60000 

4.00000 
l0.00000 
4.00000 
10.00000 
5.50000 
9.50000 
4.00000 
I0.00000 
5.50000 
8.50000 
4.00000 
10.00000 
5.50000 

File 1:\PROJECT\5744001\FILEIENGIAEVISEO MODEL 8·08\FutureCS_S·OO.BWC 

1.029{1 
1.0000 
1.0290 
1.0290 

1.0290 
l.0290 
1.0000 
1.0000 
1.0000 
1.0000 
J.0290 
1.0290 
l.0290 
1.0290 

7 



Acetuclastic melhanogens high pH limit [-] 8.50000 8.50000 
H2-utilizing methanogcns low pH limit [-] S.50000 5.50000 
H2-utilizint: methanogens high pH limil f-] 8.50000 8.50000 

Switching Functions 
Name Default Value 
Heterotrophic DO limit (mg02/L] 0.05000 0.05000 
Aerobic denit. DO limit [mg02/Lj 0.05000 0.05000 
Autotrophic DO limit [mg02/L) 0.25000 0.25000 
Anoxic N03 limit fmgNJL] 0.10000 0.10000 
NH'.1 nutriem limit [mgN/L] 0.00500 0.00500 
N03 nutrient limit [mgN/L] 0.00500 0.00500 
PolyP limit [mgP/L] 0.01000 0.01000 
VFA sequestration limit [mgCOD/Lj 5.00000 5.00000 
P uptukc limit {mgP/L] 0. 15000 0.15000 
P nutrient limit (mgP/Lj 0.00500 0.00500 
Hcterotrophic Hydrogen limit (mgCOD/L) J.00000 1.00000 
Propionic acetogens Hydroecn limit (mfCOD/L] 5.00000 5.00000 

AutolroEh 
Name Default Value 
Yield [mgCOD/mgN] 0.24000 0.24000 
Nin biomass fmgN/mgCOD] 0.07000 0.07000 
N in inen [mgN/mgCOD] 0.07000 0,07000 
Pin hiomass [mgP/mgCOD] 0.02200 0.02200 
Pin inen fmgP/mgCODJ 0.02200 0.02200 
Fraction to cudogenou~ residu~ [-] 0.08000 0.08000 
COD:VSS ratio lmgCOD/mgVSSJ 1.42000 1.42000 

Heterotro2h 
Name Default Value 
Yiel\l (aerobic) 1-1 0.66600 066600 
Yield (fermentation, low H2) f-1 0. 10000 0. 10000 
Yield (fermentation, high H2) (·] 0.10000 0.10000 
Yield (fermt:n1ation of rnclhnnol) (-] 0. 10000 0.10000 
H2 yield (fem1entation low H2) l·] 0.35000 0.35000 
H2 yield (fem1en1a1ion high H2) (-] 0.0 0.0 
H2 yield (methanol fcm1cnrntio11) (-] 0.35000 0.35000 
Propionate yield (fem1en1a1ion. low H2) [-} 0.0 0.0 
Propionate yield (fem1entation. high H2) (-J 0.70000 0.70000 
C0 2 yield (fermea1ntion, low H2) [-] 0.50000 0.50000 
C02 yield (fem1cn1n1ion, high H2) [-] 0.0 0.0 
N in biomass [mgN/mgCOD] 0.07000 0.07000 
N in inert [mgN/mgCOD] 0.07000 0.07000 
P in biomass ( mgP/mgCOD} 0.02200 0.02200 
Pin inert [mgP/mgCOD] 0.02200 0.02200 
Endogenous Residue (-] 0.08000 0.08000 
COD:VSS ratio fmgCOD/mgVSSI I .42000 1.42000 
Yield (anoxic) [-] 0.54000 0.54000 
Yield propionic (aerobic) [-] 0.50000 0.50000 
Yield propionic (anox ic) [-] 0.4 1000 0.4 1000 
Yield acetic (aerobic) [-] 0.40000 0.40000 
Yield acetic (anoxic) [-J 0.32000 0.32000 
Yield methanol (aerobic) (-] 0.50000 0.50000 
Adsorp. max. (-] 1.00000 1.00000 

Methanol utilizer 
Name Defaull Value 
Yield (anoxic) f -] 0.40000 0.40000 
N in biomass [mgN/mgCOD] 0.07000 0.07000 
N in inert [mgN/mgCOD) 0.07000 0.07000 
P in biomass f mgP/mgCOD) 0.02200 0.02200 
P in inert lmgP/mgCODJ 0.02200 0.02200 
Endo~cnous Res idue f-1 0.08000 0.08000 
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COD:VSS ratio lrngCOD/mgVSSl 1.42000 1.42000 

PolyP 
Name 
Yield (aerobic) l-l 
Yield (anoxic) H 
Aerobic PfPHA uptake [mgP/mgCOD] 
Anoxic P/PHA uplake (mgP/mgCOD] 
Yield of PHA on sequestration[-) 
Nin biomass [mgN/mgCOD) 
N in part. in en [ mgN/mgCOD) 
N in sol. inert [mgN/mgCODJ 
Pin biomass fmgP/mgCOD] 
Pin part. inert lmgP/mgCOD] 
Fraction to endogenous part.[-] 
Inert fraction of endogenous sol. [-) 
P/Ac release fatio [mgP/mgCOD] 
COD:VSS rutio lmgCOD/mgVSS) 
Yield of low PP [-) 

Propionic Acctogen 
Name 
Yield [-] 
H2 yield(-] 
C02 yield ( -I 
Nin biomass [mgN/mgCODJ 
N in endogenous residue I mgN/mgCODJ 
Pin biomass [mgP/mgCOD) 
Pin en<logenous residue (mgP/mgCOD] 
Fraction to endogenous residue[-] 
COD:VSS ratio lmpCOD/mgVSS) 

Met}rnnogen 
Name 
Acetoclastic yitld (-) 
H2-utilizing yield (-] 
N in acetoclastic biomass [mgN/mgCOD] 
N in HZ-utilizing biomas~ [mgN/mgCOD] 
Nin al·etoclastic cndog. residue [mgN/mgCOD] 
Nin H2-utilizing cndog. residue [mgN/ mgCOD] 
Pin acetoclast i<.: biomass [mgP/mgCOD] 
Pin H2-utilizins biomass (mgP/mgCOD) 
Pin acetoclastic endog. residue (mgP/mgCOD] 
Pin H2-otiliziog endog. n:sidue [mgP/mgCODl 
Acetoclastic fraction to endog. residue [-] 
H2-utiliziog fraction to cndog. residue{-} 
Acetoclastic COD:VSS ratio (mgCOD/mgVSS] 
H2-11tilizing COD:VSS ratio [mgCOD/mgVSS) 

General 
Name 
Particulate suhstMc COD:VSS ratio [mgCOD/mgVSS) 
Particulate inert COD:VSS ratio [mgCOD/mgVSS] 
Ash content of biomass (synthesis !SS) [%] 
Molecular weight of other anions [mg/mmol] 
Molecular weight of other cations [mg/mmol) 
Mg 10 P mole ratio in polyphosphate (mmolMg/mmolP) 
Cation to P mole ratio in polyphosphate [rncq/mmolP] 

Dd'ault 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Dt:faull 
0. 10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Ca to P mole ratio in polyphosphate [mmolCa/mmolP) 
Cation to P mole ratio in organic phosphate fmeq/mmolP] 
Buhhle rise velocity (anaerobic digester) (cm/s] 
B11hhlc Sauter mean diameter (anaerobic digester) fem] 
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Value 
0.63900 
0.52000 
0.95000 
035000 
0.88900 
0.07000 
0.07000 
omooo 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0.10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.10000 
0.1 0000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
l .42000 
J .42000 

Value 
0.10000 
0.10000 
0.07000 
0.07000 
0.07000 
Q,07()()() 

0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 

Default 
J.60000 
J.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

Value 
1.60000 
J .60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.'.10000 
0.05000 
0.01000 
23.90000 
0.35000 
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Mass transfer 
Name 
Kl for H2 (mid] 
Kl for C02 [mid] 
Kl for NH3 [mid) 

Default 
17.00000 
J0.00000 
1.00000 

Physico-chernical rates 
Name 
Stnivite precipitacioo rate {I /d] 
Struvile redissolut ion race [lid] 
S1ruvi1e hull sat. lmgTSS/LJ 
HOP precipitation rare [U{molP d)] 
HOP rcdissolution ra te [U(mol Pd)] 
HAP prccipiMion rate [molHDP/(L d)) 

Ph ysico-chemical constants 
Name 
Struvile solubility cons tam ( mol/L] 
HDP solubilily product [moVL] 
HOP half sat. (mgTSS/L] 

Vulue 
17.00000 
10.00000 
J.00000 

J.0000 
1.0000 
1.0000 

Default 
3.0000E+ IO 
3.0000E+l I 
1.00000 
1.0000E+8 
l.OOOOE+8 
5.0000E-4 

Value 
3.0000E+JO 
3.0000E+l I 
1.00000 
1.0000E+8 
J.OOOOE+S 
5.0000E-4 

Default 

/.0240 
1.0240 
J.0000 
J.0000 
1.0000 
J.0000 

Value 

Equilibrium soluble P04 with Al dosing al pH 7 [mgP/L] 
Al to P ratio (molAl/molPJ 

6.9180E- 14 
2.7500E·22 
1.00000 
0.01000 
0.80000 
l .2590E+9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
5.0120E-22 

6.9 180E-J4 
2.7500E-22 
1.00000 
0.01000 
O.ROOOO 
l .2590E+9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
5.0120E-22 

AICOH)3 solubilily product [moVL] 
AIHP04+ dissociation con~tant [moVL] 
Equi librium soluble P04 with Fe dosing at pH 7 [mgP/Ll 
Fe to P ratio [molFe/molP] 
Fe(OH)3 solubility product (moVLJ 
r-e ll2 P04++ dissociation constant [mol/L] 

Aeration 
Name 
Alpha {surf) OR Alpha F (diff) ( ·] 
Beta[-] 
Surface pressure [kPa] 
1-'ractional effective sawration depch (Fed) [ ·) 
Supply gas C02 content [vol.%] 
Supply gas 02 [vol.%) 
Off-gas C02 [vol. %] 
Off-gas 02 [vol.%] 
Off-gas H2 [vol.%] 
Off-gas NH3 [vol. %] 
Surface curbulencc factor [ ·) 
Set pcint controller pain [) 

Modified Vesilind 
Name 
Maximum Vcsilin<l scllling velocity (Vo) (ft/min] 
Vesilind hindered zone senling parametcr(K) [LJgj 
Clarification switching function (mg/L] 
Specified TSS cone.for height calc. [mg/L] 
Maximum compactability constant fmpLJ 

Double exponential 
Name 
Maximum Vesilind settling velocity {Vo) (ft/min] 
Maximum (practical) settling velocity (Vo') [ft/min] 
Hindered 7.one settling parameter (Kh) [LJg] 
Flocculent i one settl ing parameter (Kf) [LJg] 
Maximum non-scttleable TSS [mg/L] 
Non-sett leable fraction H 
Specified TSS cone. for height calc. fmg/L] 

Default 
0.50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.2.SOOO 
J.00000 

Default 

Value 
0.50000 
0.95000 
10 1.32500 
0.32500 
0.03500 
20.95000 
2.00000 
I B.80000 
0.0 
0.0 
0.25000 
1.00000 

Value 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.6 152 
0.4000 
2.5000 
20.0000 
0.00/0 
2500.0000 

Value 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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APPENDIX F 

Bio Win Model Results for Future Conditions at Step Feed Operation 



Bio Win user and configuration data 

Project details 
Project name: Future Conditions - Step Feed 
Plant name: Kingston 

Created: 5/23/2006 

Steady state solution 
SRT: 3.65 
Temperature: 20.0 

Flowsheet 

Aer.1 Aer.2 

Project ref. : 5744001 
User name: MARPICATI 

Saved: 8/12/2008 

:_~~::Ii .. -c::=+-t:=~=~ I ~ ~ ~IJoo-c:= ..... I ~';~~~:.-=:.-

BFPand DAF ecycle 

"' E 
"' 

S-Studge 

i; J 
Configuration information for all Ideal primary settling tank units 

Physical data 
Element name Volume (Mil. Gal] Area fft2) Depth (ft] 
Pr. seuling 1anks 0.4625 5472.0000 11.3 

Operating data Average (flow/time weighted as required) 
Element name Split type Average Split specification 
Pr. sculing tanks Flowrate (Under] 0.18 

Element name Percent removal Blanket fraccion 
Pr. scnling tanks 60.00 0.10 

Configuration information for all Bioreactor units 

Physical data 
Elemr:nl name 

Aer.I 
Aer.2 
Aer.3 

Volume [Mil. Gal) 
0.3936 
0.3936 
0.3936 

Areo f ft2} 
3330.0000 
3330.0000 
3330.0000 
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Depth [fl) 
15.8 
15.8 
15.8 

#of diffusers 
755 
755 
755 



Operating data Average (flow/time weighted as required) 
Element name Average DO Sc1poin1 
Aer.J 2.0 
Aer.2 2.0 
Aer.3 2.0 

Aeration equipment parameters 
Element name kl in C = k2 in C = 

Aer.I 
Aer.2 
Aer.3 

k I (PC)A0.25 + k2 k l(PC)"0.25 + k2 

2.5656 
2.5656 
2.5656 

0.0432 
0.0432 
0.0432 

Y in Kia= C Usg" 
Y - Usg in 
[m31(m2 d)) 
0.8200 
0.8200 
0.8200 

Area of one 
diffuser 

0.0410 
0.0410 
0.04 10 

Configuration information for all Sidestream Mixer units 

Physical data 
Elcmenl name Voh1mclMil. On!] Area[ft2] Dcp1h[f'1] 
Sidestrcam Mixer JO 
Sides11eam Mixcr30 
Sides1rcam Mixcr32 
Sidestream Mixer7 

0 
0 
0 
() 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Configuration information for all Splitter units 

Physical data 
Element name 
Spliucr4 
Spliuer20 
Splitter23 

YolumelMil. Gal] 
0 
0 
0 

Area[f12] 
NIA 
NJA 
NIA 

Dep1h(f1) 
NIA 
NIA 
NIA 

Operating data Average (flow/time weighted as required) 
Element name 
Spliucr4 
Spliucr20 
Spl i1tcr23 

Split type 
FJowrate [Side) 
Ratio 
Ra1io 

Average Split spccincaiion 
0.065 

2.00 
1.00 

Configuration information for all BOD Influent units 

Operating data Average (flow/time weighted as required) 

Element name 
Flow 
Total Carbonaceous BOD mg/L 
Volalilc st1spended solids mglL 
To1al suspended solids mgTSSIL 
Total Kjcldahl Nitrogen mgN/L 
Total P mgP/L 
Nilratc N mgNIL 
pH 
Alkalinily mmoVL 
Calcium mg/L 
Magnesium mg/L 
Dissolved 011yge11 mg/L 

BOD lnn11cn1 
6.4036 
138.98 
123.84 
165.13 
22.08 
13.70 
0.00 
7.60 
1.33 
160.00 
25.00 
0.00 
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BFPand OAF Recycle 
0.343 
172.00 
119.50 
447.1 0 
136.00 
10.00 
0.00 
7.30 
12.00 
160.00 
25.00 
0.00 

% of 1ank area 
covered by 
diffusers(%) 
10.0000 
10.0000 
10.0000 
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Element name 
Fbs • Readily biodegrodable (including Acelale) (gCOD/g of <olal COO] 
Fae • Acetate [gCOD/g of r~dily biodegradable COD] 
Fxsp · No11-colloida I slowly hiodegradable [gCOD/g of slowly degradable 
COD] 
Fus • Unbiodcgradablc soluble [gCOD/g of total COD] 
Fup · Un biodegradable paniculaie [gCOD/g of total COD] 
Fna - Ammonia (gNH3-N/gTKN] 
Fnox · Paniculate organic nitrogen [gN/g Organic NJ 
Fnus - Soluble unhiodegradable TKN [gN/gTKN) 
FupN - N:COD ratio for unbiodegradahle part. COD [gN/gCOD] 
Fpo4 • Phosphate (gP04-P/gTP) 
FupP • P:COO ratio for innuent unbiodegradahle pan. COD [gP/gCOD) 
FZbh - Non-poly-P he1erotrophs [gCOD/g of total COD) 
FZbm • Anoxic mcihnnol utilizers [gCOD/g of total COD] 
FZba - Aurotrophs [gCOD/g of total COD) 
FZbp. PAOs [gCOD/g of t01al COD) 
FZbpa • Prop ionic acetogcns (gCOD/g of total COD] 
FZham • Acctoclas1ic 111e1hanogens [gCOD/g of total COD) 
FZhhm · H2-111ilizin@ melhanogens lfCODlf of lOlal COD] 

BOD lnnucm 
0.2000 
0.1500 
0.8951 

0.0500 
0.1300 
0.7500 
0.5000 
0.0000 
0.0350 
0.5000 
O.OJ JO 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

BFPand DAF Recycle 
0.2000 
0.1500 
0.6916 

0.0500 
0.1300 
0.6600 
0.5000 
0.0000 
0.0350 
0.5000 
0.0 110 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 

Configuration infonnation for all Ideal clarifier units 

Physical data 
Element name Volume (Mil. Gal] Area (ft2) Depth [fl) 
rinal clarifiers 0.7109 8640.0000 11.0 

Opernting data Average (flow/time weighted as required) 
Element name Split tY)?C Average Spli t specilicaiion 
Final clnrilicrs Flowrate [Under] 3596.14 

Elenicn1 name Average TcmpcrJIUrc Reactive Perccnl removal 
Final clarilicrs Uses i:lohal seuing No 98.40 

Configuration information for all Effluent units 

Configuration infonnation for all Sludge units 

BioWin Album 

Album page - Effluent 
Emuent 
Parami::ters 
Volatile suspended solids 
Tola! suspefldcd solids 
Parciculate COD 
Filtered COD 
Total COD 
Soluble P04-P 
Total P 
Filtered TKN 
Panicula1e TKN 
Total Kjeldahl Nitrogen 
Filtered Carbonaceous BOD 
Total Carbonaceous BOD 
TotalN 
Total inorfanic N 

Con,. (mg/L) 
l 1.32 
18.53 
16.55 
17.59 
34.14 
7.97 
8.31 
J 1.38 
J.02 
12.40 
2. 1 I 
8.63 
21.30 
18.67 
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Mass rate (lh/d) 
614.41 
1005.17 
897.82 
954.45 
1852.27 
432.70 
450.71 
617.23 
55.33 
672.57 
114.64 
468.45 
1155.86 
1013.23 

B lankel fraction 
0.05 

Noles 
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Alkalinity O.SJ 12.63 mmoVL and kmol/d 
pH 6.01 
Volatile fauy acids 0.05 2.93 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 7.20 390.76 
Ammonia N 9.77 529.93 
Nitrate N 8.91 483.30 

Parameters Value Units 
pH 6.01 
Ionized ammonium 9.76 mgN/L 
Unionized ammooia 0.00 mgN/L 
Torn! dissolved C02 l.01 mmoVL 
Bicarbonate 0.49 mmoVL 
Carbonate 0.00 mmol/L 
Unionized ortho-P 0.00 mgP/L 
H2P04- 7.28 mgP/L 
HP04-- 0.69 mgP/L 
P04--- 0.00 mgP/L.. 
Metal phosphate (solid) 0.00 mg TS SIL 
Metal hydroxide (solid) 0.00 mgTSS/L 
Metal ion 0.00 mgMe/L 
MeH2P04++ 0.00 mgMe/L 
MeHP04+ 0.00 mgMe/L 
Acetic acid 0.00 mg/L 
Acetate 0.05 mglL 
Propionic acid 0.00 mg/L 
Propionate 0.00 mg/L 
Jonie strength 0.02 
Flow 6.50 mgd 

Album page - Aer. I 
Aer. I 
Parameters Cone. (mg/L) Mass rate {Ibid) Notes 
Volatile st•spcnded solids 1403.75 36010.03 
Total suspended solids 2303.26 59084.79 
Particulate COD 2049. 15 52566.21 
filtered COD 16.62 426.38 
Total COD 2065.77 52992.58 
Soluble P04-P 8.51 218.40 
TotalP 49.42 1267.76 
Filtered TKN 9.49 243.47 
Particulate TKN 127.14 3261.50 
Total Kjeldahl Nitrogen 136.63 '.1504.97 
Fillered Carbonaceous BOD 1.43 36.63 
Total Carbonaceous BOD 805.37 20659.89 
Total N 147.48 37!!3.23 
TOlal inorganic N 18.88 484.42 
Alkalinity 0.23 2.72 mmoVL and kmoVu 
pH 5.65 
Volatile fatty acids 0.02 0.61 
Total precipitated solids 0.00 0.00 
Total inorganic suspc;:nded solids 899.51 23074.76 
Ammonia N 8.04 206.16 
Nitrate N !O.B5 278.26 

Parameters Value Units 
Hydraulic resiuence ti me 3.1 hours 
Flow 3.07 mgd 
MLSS 2303.26 mg/L 
Dissolved oxygen 2.00 mg/L 
Total read ily biodegradable COD 1.90 mg/L 
Toial oxygen uptake rate 36.61 rngO/l/hr 
Carbonaceous OUR 24.17 mgO/Uhr 
Nitrogenous OUR 12.44 mgO/Ultr 
Nitrate l•Ptake rate 0.18 ml!N/Uhr 
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Nitrification rate 2.87 mgN/Uhr 
Denitrifica1ion rate 0.18 mgN/lJhr 
Spec. dcnile rate per VSS 0.1 3 mgN/gVSS/hr 
Spec. denite rate per VASS 0.18 mgN/g VASS/hr 
Net Nitrate production rate 2 .70 mgN/lJhr 
OTE l J.26 % 
OTR 121.77 lb/hr 
SOTE 34.91 % 
SOTR 368.99 lb/hr 
Air supply rate l 035.83 ft3/min (20C, I atm) 
Air now rate I diffuser 1.37 f13/min (20C. l atm) 
# of diffusers 755.00 
Off gas flow rate (dry) 1030.06 ft3/min 
Oxygen content 18.77 % 
Carbon dioxide content J.84 % 
Ammonia content 0.00 % 
Aciual DO sat. cone. 8.86 mg/L 

Album page - Aer.2 
Aer.2 
Parameters Cone. (mg/L) Mass rate (Ibid} Notes 
Volatile suspended solids 845.80 37147.04 
Total suspended solids 1386.55 60896.91 
Paniculatc COD 1235.08 54244.13 
Filtered COD 17.05 748.95 
Total COD 1252.13 54993.08 
Soluble P0 4-P 8.20 360.09 
Total P 32.89 1444.70 
Filtered TKN 10.48 460.29 
Particulate TKN 76.46 3357.95 
Total Kjeldahl Nitrogen 86.94 3818.24 
Filtered Carbonaceous BOD 1.73 76.10 
Total Carbonaceous BOD 486.90 21384.39 
TotalN 96.78 4250.69 
Total inorganic N 18.79 825.41 
Alkalin ity 0.38 7.58 mmoVL and kmoVd 
pH 5.87 
Volatile fatly acids 0.04 1.73 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 540.76 23749.87 
Ammonia N 8.95 392.96 
Nitrate N 9.85 432.45 

Parameters Value UniL~ 
Hydraulic residence time 1.8 h-Oors 
Flow 5.26 mgd 
MLSS 1386.55 mg/L 
Dissolved oxygen 2.00 mg/L 
Total readily biodegradable COD 2.24 mg/L 
Total oxygen uptake rate 25.83 mgO/L/hr 
Carbonaceous OUR 16.82 mgO/L/hr 
Nitrogenous OUR 9.00 mgO/Uhr 
Nitrate uptake rate 0.12 mgN/lJhr 
Nitrification rate 2.08 mgN/L/hr 
Denit rificacion rate 0.12 mgN/Uhr 
Spec. denite rate per VSS 0.14 mgN/gVSS/hr 
Spec. denile rate per VASS 0.2 1 mgN/gVASS/hr 
Net Nitrate product ion rate 1.% mgN/Uhr 
OTE 12.1 4 % 
OTR 86.35 lb/hr 
SOTE 37.65 % 
SOTR 26 1.68 lb/hr 
Air ~upply rate 681.1 9 ft3/min (20C, J atm) 
Air flow rate I diffuser 0.90 ft3/min (20C, I aim) 
#of diffusers 755.00 
Off gas flow rate (dry) 675.83 ft3/min 
Oxygen content 18.66 % 
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Carbon dioxide content 1.80 % 
Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Album page - Aer.3 
Aer.3 
Parameters Cone. (mg/L) Mass rate (Ibid) Notes 
Volatile suspended ~olids 617.5 1 38400.62 
Totftl suspended ;olids 1010.23 62823.00 
Particulate COD 902.35 56113.96 
Filtered COD 17.59 1093.91 
Total COD 919.94 57207.87 
Soluble P04-P 7.97 495.93 
Total P 26.08 )621.64 
Filtered TKN I 1.38 707.42 
Pariicu latc TKN 55.61 3458.41 
Total Kjeldahl Nitrogen 66.99 4165.83 
Filtered Carbonacoous BOD 2. l J 131.39 
Total Carbonaceous BOD 357.71 22244.54 
Total N 75.90 4719.74 
Total inorganic N 18.67 I 161.28 
Alkalinity 0.51 14.48 mmol/L and kmol/d 
pH 6.0J 
Volatile fatly acids 0.05 3.36 
Total precipitated solids 0.00 0.00 
Total inorganic suspended solids 392.73 24422.39 
Ammonia N 9.77 607.37 
Nitrate N 8.91 553.91 

Parameters Value Units 
Hydraulic residence time 1.3 hours 
Flow 7.45 mgd 
ML.SS 1010.23 mg/L 
Dissolv~ oxygen 2.00 mg/L 
Total readily biodegradable COD 2.70 mg/L 
Total oxyg~n 11ptakc rate 21.18 mgO/Uhr 
Carbonaceous OUR 14.06 mgO/llhr 
Nitrogenous OUR 7.12 mgO/Ubr 
Nitrate uptake rate 0.10 mgN/Uhr 
Nitrification rate 1.64 mgN/Uhr 
Denitrification rate 0.10 mgN/Ubr 
Spec. denitc rate per VSS 0.16 mgN/g VSS/hr 
Spec. denitc rate per VASS 0.24 mgN/g VASS/hr 
Net Nitrate production rate J.54 mgN/Uhr 
OTE 12.67 % 
OTR 7 J.07 lb/hr 
SOTE 39.29 % 
SOTR 215.38 lb/hr 
Air supply rate 537.21 ft3/min (20C, I aim) 
Air flow rate I diffuser 0.71 ft3/min (20C, I alm) 
# of diffusers 755.00 
Off gns flow rah: (dry) 532.05 ft3/min 
Oxygen content 18.61 % 
Carbon dioi<ide content 1.74 % 
Ammonia content 0.00 % 
Actual DO sat. cone. 8.86 mg/L 

Global Parameters 

AutotroEh 
Name Dda11lt Value 
Max. spec. growth rale ( lld] 0.90000 0.90000 1.0720 
Substrn tc (NH4) half sat. [mgN/L] 0.70000 0.70000 J.0000 
Aerobic decal rate [ l/d] 0.17000 0. 17000 1.0290 
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Anoxic/anaerobic decay rote [lid] 0.08000 0.08000 1.0290 
C02 half sat. for aulotrophs lmmollL] 0.01000 0.01000 1.0000 

HeterotroEh 
Name Default Value 
Max. spec. growth rate (lid) 3.20000 3.20000 1.0290 
Substrate half sat. [ mgCOD/L) 5.00000 5.00000 1.0000 
Anoxic growth factor [ -] 0.50000 0.50000 1.0000 
Aerohic decay [ l/d) 0.62000 0.62000 1.0290 
Anox.ic/anaerobic decay [lid] o.~oooo 0.30000 1.0290 
Hydrolysis rate (AS) [ l/dj 2.10000 2.10000 1.0290 
Hydrolysis half sat. (AS)[·) 0.06000 0.06000 1.0000 
Anoxic hydrolysis factor[·] 0.28000 0.28000 1.0000 
Anaerobic hydrolysis factor ( · l 0.50000 0.50000 1.0000 
Adsorption rate of colloids [U(nigCOD d)} 0.80000 0.80000 1.0290 
Amn1onification rate (U(mgN d)] 0.04000 0.04000 1.0290 
Fennentation rate [I Id] 3.20000 3.20000 l.0290 
Fem1entation half sat. [mgCOD/LJ 5.00000 5.00000 1.0000 
Anaerobic growth factor (AS)[· l 0.12500 0.12500 1.0000 
Hydrolysis rate (AD) ( l/d] 0 10000 0.10000 1.0500 
Hydrolysis half sat. (AD) !mgCODIL) 0.15000 0.1 5000 1.0000 

Methanol utilizers 
Name Default Value 
Max. spec. growth rate of methanol utilizers [ l/d] 6.40000 6.40000 1.0290 
Methanol half saL [mgCOD/L) 0.50000 0.50000 l.0000 
Aerobic decay rate of methanol utili1ers [lid] 0.24000 0.24000 1.0290 
Anoxidanaerobie decay rate of methanol 111ilizer:s f lid] 0. 12000 0. 12000 1.0290 

Pol p 
Name Default Value 
Max. spec. growth rate Ll/d) 0.95000 0.95000 1.0000 
Max. spec. growth rate, P-limitcd [I /<l] 0.42000 0.42000 1.0000 
Substrdte half sat. [ mgCODILJ 0.10000 0.10000 1.0000 
Substrate half sat., P-limited JmgCODIL] 0.05000 0.05000 1.0000 
Magnesium half sat. (mgMglL) 0.10000 0.1 0000 1.0000 
Cacion half sat. [mmoVL} 0.10000 0.10000 I .0000 
Calcium half sa t. [mgCa/L] 0. 10000 0.10000 1.0000 
Aerobic decay rate (I Id] 0.10000 0.1 0000 1,0000 
Anaerobic decay rate [ l/d} 0.04000 0.04000 J .0000 
Sequestration rate [ l /d) 6.00000 6.00000 1.0000 
Anoxic 11rowth foctor [·) 0.33000 0.33000 1.0000 

ProEionic Aceto~en 
Name Dcfauh Value 
Max. spec. growth rate [l/<l) 0.25000 0.25000 1.0290 
Substrate half sat. I mgCOD/L] 10.00000 10.00000 1.0000 
Acewte inhibition [mgCODIL] I 0000.00000 I 0000.00000 1.0000 
Decay race ( J/d] 0.05000 0.05000 1.0290 
Acrohic decay rate [ l/d] 0.52000 0.52000 1.0290 

Methanooen 
Name Default Value 
Acetoclastic Mu Max [lid) 0.30000 0.30000 1.0290 
H2-utilizing Mu Max (lid] J.40000 J.40000 J.0290 
Ace1oclas1ic Ks [mgCOD/L] 100.00000 100.00000 1.0000 
H2-utilizing C02 half sat. [mmol/L] 0.10000 0. 10000 J.0000 
H2-11tilizing Ks [mgCODIL] 0.10000 0.10000 1.0000 
Acetoclastic prorionic inhibition (mgCODIL) I 0000.00000 I 0000.00000 1.0000 
Acctoclastie decay rate l J /d] 0.13000 0. DOOO J.0290 

·~ Acetoclastic a~robic decay rate f I /d] 0.60000 0.60000 1.0290 
H2-utilizing decay rate [lid) 0.13000 0.13000 1.0290 
H2-11titizing ~erohic decay nHe [ l/dl 0.60000 0.60000 l.0290 
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pH Jnhjbition 
Name Default Value 
Heterotrophs low pH limit [·) 4 .00000 4.00000 
Heterotrophs high pH limit[·] 10.00000 10.00000 
Methanol utili1.cr~ low pH limit[· ) 4.00000 4.00000 
Methanol utiliurs high pH limit 1-1 10.00000 10.00000 
Autotrophs low pH limit [·) 5.50000 5.50000 
Autotr0phs high pH limit [·] 9.50000 9.50000 
PolyP he1cro1rophs low pH limit[·) 4.00000 4.00000 
Poly P hc1cro1rophs h igh pH limit (·) l0.00000 10.00000 
Hc1ero1rophs low pH limi1 (anaerobic) l · l 5.50000 5.50000 
Hcterotrophs high pH limi1 (anaerobic) (·J 8.50000 8.50000 
Propionic acctogcns low pH limit[·) 4.00000 4.00000 
Propionic acctogcns high pH limi1 (·) 10.00000 10.00000 
Acc1oclns1ic mc1hanogcns low pH limi1 (·] 5.50000 5.50000 
Aceloclastic me1hanogcns high pll limit [-} B.50000 8.50000 
H2-utilizing methanogens low pH limil [·) 5.50000 5.50000 
H2-utilizing rnl!thanOfCns high pH limit(·] 8.50000 8.50000 

Switching Functions 
Name Default Value 
Hetero1rophic DO limit [mg02/L] 0 .05000 0.05000 
Aerobic denil. DO limit [mg02/L] 0.05000 0.05000 
Autotrophic DO limit (mg0 2/L] 0.25000 0.25000 
Anoxic N03 limit fmgN/L] 0.10000 0.10000 
NH3 nu1rient limit (mgN/L) 0 .00500 0.00500 
N03 nutrient limi t (mgN/L] 0.00500 0.0-0500 
PolyP limit [rngP/L] 0.01000 0.01000 
VFA sequestration limit [mgCOD/L] 5.00000 5.00000 
P up1ake limit (mgP/L] 0.15000 0 .15000 
P nutrient limit [mgP/L] 0.00500 0.00500 
Hetero1rophic Hydrogen limi1 [mgCOD/L] 1.00000 1.00000 
Propionic aceto~ens Hydrogen limir fmgCOD/L) 5.00000 5.00000 

AutotroEh 
Name ~rault Value 
Yield [mgCOD/mgN] 0.24000 0.24000 
N in biomass lmgN/mgCOD] 0.07000 0,07000 
N in inen (mgN/mgCOD] 0.07000 0.07000 
Pin biomass [mgP/mgCOD] 0.02200 0.02200 
Pin inert (mgP/mgCOO) 0.02200 0.02200 
Fraclion to endogenous residue (·] 0.08000 0 .08000 
COD:YSS rario fmgCODln1fVSS] 1.42000 1.42000 

HeterotroEh 
Name Default Value 
Yield (aerobic)(-) 0.66600 0 .66600 
Yie ld (fermentation, low H2) [·) 0.10000 0.10000 
Yield (ferrnenration, high H2) f·) 0.10000 0.1 0000 
Yield (fem1entation of mdhanol) [-) 0.10000 0 .10000 
H2 yield (fem1entn1ion low H2) (·) 0.35000 0.35000 
H2 yield (fem1enta1ion high H2) f-] o.o o.o 
H2 yield (me1hanol fermentation) (·l 0.35000 035000 
Propiona1e yield (fermentation, low H2) ( -) 0.0 0.0 
Propionate yield (fem1cnta1ion, high H2) (·) 0 .70000 0 .70000 
C02 yield (fermo.:ntarion, low H2) (·) 0.50000 0.50000 
C02 yield (fem1cnta1ion. high H2) 1-) o.o 0.0 
Nin biomass (mgN/mgCODJ 0.07000 O.D7000 
Nin ine11 (mgN/mgCOD) 0 .07000 0 .07000 
Pin hiomass fmgP/mgCOD] 0.02200 0 .02200 
Pin inert [mgP/mgCOD) 0.02200 0.02200 
F.ndogenous Residue(-] 0.08000 0.08000 
COD:VSS ratio [mgCOD/mgYSSJ 1.42000 1.42000 
Yield (anoxic) [·] 0.54000 0 .54000 
Yield EroEionic (ncrohic) (-} 0.50000 0.50000 
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Yield propionic (anoxic) [-) 
Yield ace1ic (aerobic) f-1 
Yield acetic (anoxic) [-] 
Yield methanol (acrobi<:) [-) 
Adsorp. max.[-] 

Methanol utilizer 
Name 
Yiekl (anoxic) [-) 
Nin biomass [nigN/mgCOD] 
N in inert [mgN/mgCOD] 
Pin biomass [mgP/mgCOD] 
Pin inen [mgP/mgCOD] 
Endogcnou~ Residue[-) 
COD:VSS rntio lmgCOD/mgYSS] 

PolyP 
Name 
Yield (aerobic)[-) 
Yield (anoxic) [-] 
Aerobic P/PHA uptake fmgP/mgCOD] 
Anoxic P/PHA uptake [mgP/mgCOD] 
Yield of PHA on sequestration [.] 
N in biomass tmgN/mgCOD) 
N in part. inert [ mgN/mgCOD] 
N in sol. inen [mgN/mgCOD) 
Pin biomass [mgP/mgCOD] 
Pin pan. inert [mgP/mgCOD] 
Fraction lo endogenous part. [-] 
Inert fraction of endogenous sol. [-1 
P/Ac release ratio frngP/mgCOD) 
COD:YSS ratio [mgCOD/mgYSS] 
Yield of low PP f-1 

Propionic Acetogen 
Name 
Yield[-) 
H2 yield[-] 
C02 yield [-] 
N in biomass [mgN/mgCOD] 
Nin endogenous residue (mgN/mgCODJ 
Pin biomass [mgP/mgCOD] 
P in endogenous residue (mgP/mgCOD] 
Frnction to endogenous residue[-] 
COD:YSS ratio lmfCOD/mEVSS) 

Methanogen 
Name 
Acetoclastic yield [-] 
HZ-utilizing yield[-) 
N in acetoclastic biomass [ mgN/mgCOD] 
Nin H2-u1i lizing liiomass fmgN/mgCODJ 
Nin acetoclaslic cndog. residue [mgN/mgCOD] 
N in H2-utiliziog endog. residue [mgN/mgCOD) 
P in acctocl3$1ic bi(l!Tl85S fmgP/mgCODJ 
Pin H2-u1ili1.ing biomass [mgP/mgCOD] 
Pin acetoelastic cndog. residue [mg.P/mgCOD] 
Pin HZ-utilizing endog. r~idue [mgP/mgCOD) 
Acetoclastic fraction to endog. resi<.luc [- ] 
H2-utilizing fraction to endog. residue[-] 
Aoetoclastic COD:VSS ratio [mgCOO/mgYSS) 
H2-ut il izing COD:VSS ratio [mfCODlmfYSS] 

0.41 000 
0.40000 
0.32000 
0.50000 
1.00000 

0.4 1000 
0.40000 
0.32000 
0.50000 
1.00000 

Derauh Value 
0.40000 
omooo 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

0.40000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
l.42000 
0.94000 

Dcfaul1 
0.10000 
0.40000 
1.00000 
0.07000 
0.07000 
0.02200 
0.02200 
0.08000 
l.42000 

Value 
0.63900 
0.52000 
0.95000 
0.35000 
0.88900 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.25000 
0.20000 
0.49000 
1.42000 
0.94000 

Value 
0. 10000 
0.40000 
J.00000 
omooo 
0.07000 
0.02200 
0.02200 
0.08000 
1.42000 

Default 
0.10000 
0.10000 
omooo 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
J .42000 
1.42000 

Value 
0.10000 
0.10000 
0.07000 
0.07000 
0.07000 
0.07000 
0.02200 
0.02200 
0.02200 
0.02200 
0.08000 
0.08000 
1.42000 
1.42000 
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General 
Name 
Parti1:11lalc substrate COD:VSS ratio [mgCODfmgVSSJ 
Paniculate inert COD:VSS ratio [mgCODfmgVSSJ 
Ash content of biomass (synthesis ISS) [%] 
Mole<:u lar wc:ight of other an ions [ mg/0111101] 
Molecular weight of ochc:r cations [mgfmmol] 
Mg lo P mole ratio in polyphosphate ( mmolMgfmmolP] 
Calion to P mole ratio in polyphosphate [meq/mmolP) 
Ca to P mole ratio in polyphosphate [mmolCa/mmolP] 
Cation to P mole ratio in organic phosphRte [meq/mmo!P] 
Bubble rise velocity (anaerobic digester) [ cm/s] 
Dubhle Saurer mean diameter (anaerobic digester) (cm] 

Mass transfer 
Name 
Kl for H2 [mid] 
Kl for C02 [mid) 
Kl for NH3 [mid} 

Default 
17.00000 
10.00000 
1.00000 

Physico-chemical rates 
Name 
Struvire precipitation rale I lid] 
Struvite redissolmion !'lite [lid] 
Struvite half sat. (mgTSS/L) 
HDP precipitation rate [U(molP d)] 
HOP rcdissolurion rate (U(mol Pd)] 
HAP pnxipi1ation ra1~ [ molHDP/(L d)] 

Physico-chemical constants 
Name 
Struvi1c solubility constant fmoVL) 
HDP solubility producl [moVL] 
HDP half sat. [mgTSS/L] 

Value 
17.00000 
10.00000 
} .()()(JOO 

1.0000 
1.0000 
l.0000 

Default 
3.0000E+IO 
3.0000E+ I I 
1.00000 
J.OOOOE+M 
1.0000E+8 
5.0000E-4 

Equilil:iri u111 soluble P04 with Al dosing al pl I 7 [ mgP/L] 
Al to P ratio [molAl/moJP] 
Al(OH)3 solubility product [moVL] 
AlliP04+ dissociation constant [mol/LJ 
Equilibrium soluble P04 with Fe dosing at pH 7 [mgP/L] 
Fe to P ratio f molFe/molPJ 
Fe(0H)3 solubility product [moVL] 
FcH2P04++ dbsociativn constant fmollLJ 

Aeration 
Name 
Alpha (Suri) OR Alpna F (difl) [. J 
Beta[-] 
Surface pressure (kP.J] 
Fractional effective ~u1urntion depth (Fed) H 
Supply gas C02 content [vol. % ] 
Supply gas 02 fvol. %] 
Off-gas C02 (vol. %) 
Off-gas 02 [vol.%] 
Off-gas H2 fvol. %) 
Off-gas NH3 [vol. %1 
Surf act: turbulence factor [ ·) 
St:I point COllll'Oller pain n 

Defnult 
0.50000 
0.95000 
101.:moo 
0.32500 
0.03500 
20.95000 
2.00000 
18.80000 
0.0 
0.0 
0.25000 
1.00000 
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Valut: 

Default 
1.60000 
1.60000 
8.00000 
35.50000 
39.10000 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

3.0000E+IO 
3.0000E+ll 
1.00000 
l.OOOOE+8 
l .OOOOE+8 
5.0000E-4 

Default 
6.9180E-14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
J.2590E+9 
7.9430E-13 
0.01000 
I .60000 
0.05000 
5.0120E-22 

Value 
0 .50000 
0.95000 
101.32500 
0.32500 
0.03500 
20.95000 
2.00000 
18.WOOO 
0.0 
0.0 
0.25000 
1.00000 

Value 
1.60000 
1.60000 
8.00000 
35.50000 
39.IOOOO 
0.30000 
0.30000 
0.05000 
0.01000 
23.90000 
0.35000 

1.0240 
1.0240 
1.0000 
l.0000 
1.0000 
1.0000 

Value 
6.918013-14 
2.7500E-22 
1.00000 
0.01000 
0.80000 
l.2590E+9 
7.9430E-13 
0.01000 
1.60000 
0.05000 
S.0120E-22 
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Modified Vesilind 
Name 
Maximum Vesilind settling veloci1y (Vo) [IVmin] 
Vcsilinu hindered zone settling parameter (K) [Ug] 
Clarification switching function (mgll] 
Specified TSS cone.for height calc. [mg/L] 
Maximum compactability constant [mg/L] 

Double exponential 
Numc 
Maximum Vesilind sett ling velocity (Vo) [ft/min) 
Maximum (practical) settling velocity (Vo') [ft/min] 
Hindered zone settling parameter (Kh) [Ug] 
Flocculent zone settling parameter (Kf) [Ug) 
Maximum non-settlcable TSS [mg/Lj 
Non-seulcable fraction[·] 
Specified TSS cone. for height calc. [mg/LJ 
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Default 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Default 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 

Value 
0.3873 
0.3700 
100.0000 
2500.0000 
15000.0000 

Value 
0.9341 
0.6152 
0.4000 
2.5000 
20.0000 
0.0010 
2500.0000 
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